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FOR WATERWORKS | | 


. . . the Glenfield range, backed by more than a century 





experience, offers a complete selection of all kinds for service 

the Reservoir, in the Trunk Mains, in the Filter Plant and i 
the Distribution Network. 

Only a few typical examples are shown, covering Gates—a 40f 
wide by 26ft. 6in. deep free-roller unit on Ladysmith Dam, Sou 
Africa—sluice, tilting-disk check, pressure reducing and Kineti 


air Valves, and Micro-straining Plant. 
Valve Specialists 


and Hydraulic Enginee: 


for over a century 
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METROVICK sf ai 


types of electric welding equipment. 
Extensive user experience is backed 
by a vast research and engineering 
organisation. 


This Metrovick Type “AS” machine is 
one of a wide range of air operated spot 
welders which are automatic in opera- 
tion after the preliminary setting of the 
controls. It can also be used for “stitch” 
Or continuous spot welding. The machine 
is of welded steel construction incorpor- 
ating an air-cooled single phase trans- 
former with tappings for welding current 
adjustment. Electrodes are water cooled 
to reduce wear and sheet distortion. 
Write for Descriptive Leaflet 783/21-1 
for full details 
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Auctioneers, Valuers 
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& COMPANY 
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PUBLIC APPOINTMENTS 











CENTRAL ELECTRICITY 
AUTHORITY 





HEAD QUARTERS—LONDON 





THIRD ASSISTANT ENGINEER 





ENGINEER in the Boiler Plant Section of the 
Plant Design Branch in the Chief Engineer’s Depart. 
ment in London. 

Duties will be to assist in technical and economic 
investigations in relation to boiler plant and ancillary 
equipment. 

Candidates should have an engineering degree or 
equivalent qualification and experience in the manv- 
facture of power station boilers ; preference will be 
given to those with estimating experience. 

Salary within Scale £1105-£1315 p.a. 

Write for application form to Director of Estab. 
lishments, Central Electricity Authority, Applications 
Section, Winsley Street, London, W.1. Forms to be 
completed and returned by 13th September. Quote 
Ref. ENR/366. E8070 





MALAYAN RAILWAY 


MECHANICAL ENGINEERS 





To take charge of : (a) a group of Railway Work- 
shops engaged in the repair of locos, the building and 
repair of coaching and goods stock and the main- 
tenance of mechanical plant and equipment, or (b)a 
District in the Loco. Operating Branch, including the 
supervision of Runaing Sheds, and the running 
maintenance of locos., carriages, wagons and marine 
craft. 

Three years’ contract appointment. Salary range: 
£1145-£2378, point of entry depending on experience. 
Substantial cost-of-living allowance. Gratuity of 
£232 to £324 per annum. 

Free passages for officer, wife and three children 
under 12. Quarters, if available, at reasonable rents, 
or housing allowance in lieu. 

Candidates must be A.M.I.Mech.E. or have passed 
or be exempt from Parts I and II of the examination 
for A.M.I.Mech.E. 

Write, Director of Recruitment, Colonial Office, 
S.W.1, stating age, qualifications and experience. 





Quote BCD 110/23/07. E8061 
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By Order of the Minister of Supply 





August 28-30 


September 4 


September 3-6 





GOVERNMENT 


September 10-13 


September 17-18 


SURPLUS 
TO BE SOLD BY AUCTION 


AUCTION PROGRAMME 

Main Location of Stores 

Central Ordnance Depot, 

Old Dalby, Melton Mow- 

bray, Leicestershire. (Sale 
at Melton Mowbray.) 


Machine tools and 
miscellaneous stores, 
including a_ large 
number of industrial 
sewing machines 


Miscellaneous stores, General Stores Sub- 
including furniture, Depot, Longtown, Nr. 
kitchen utensils, bar- Carlisle 


rows, bicycle spares, 
canvas 


Vehicles, lifting and M.O.S. Storage Depot, 
earth moving equip- Ruddington, Notts. 
ment 

*Vehicles, machine M.O.S. Storage Depot, 
tools and miscel- Royal Arsenal, Woolwich, 


laneous stores London, S.E.18. 


hi.O.S. Storage Depot, 
Rotherwas, Hereford 


Miscellaneous stores, 
including large quan- 
tity of motor tyres 


STORES 


Auctioneers 
SHOULER & SON 
(Dept. L), 1, Norman St., 

Melton Mowbray, 
Leicestershire. 
(Tel. 


HARRISON & HETHE- 

RINGTON LTD. (Dept. 

L), Botchergate, Carlisle 
(Tel. 26292/3.) 


WALKER, WALTON & 

HANSON (Dept. L), 

Byard Lane, Bridlesmith 
Gate, Nottingham. 


(Tel. 47271.) 
FULLER, HORSEY 
SONS & CASSELL 


(Dept. L), 10, Lloyd’s 
Avenue, London, ae 
(Tel. Royal 4861.) 
RUSSELL, BALDWIN 
& BRIGHT, LTD. (Dept. 
L), 20, King St., Hereford 
(Tel. 4366.) 


* Jeeps, saloons, water tankers, light and heavy G.S. Trucks, vans (some Diesels), utilities, and 
trailers, lathes, vertical drilling machines, milling machines, hacksawing machines, weighbridges, 
overhead electric travelling cranes, concrete breakers, diesel-electric generating sets, air compres- 
sors, pneumatic hand tools, telephone, radio and electrical equipment, diesel and petrol engines, 
4000 binoculars, 7000 telescopes, 900 rolls coir matting, clothing and women’s shoes, medical and 
chemical equipment, survey equipment, &c. 

CATALOGUES (6d. each—P.O.s only) available from the Auctioneers shown above, 
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Aug. 23, 1957 
PUBLIC APPOINTMENTS 





NEW ZEALAND MINISTRY OF 
WORKS 





PROFESSIONAL & TECHNICAL STAFF 





The Ministry of Works, New Zealand, invites 
applications for the following vacancies on the 
ent staff. Positions, qualifications desired 
and commencing salaries are as follows :— 
CIVIL ENGINEERING DIVISION. \ 

1, ENGINEERS.—Corporate Membership of the 
Institution of Civil Engineers, London. Commencing 
salaries from £895 to £1465 per annum. 

2, ASSISTANT ENGINEERS.—A _ University 
Degree in Civil Engineering which gives exemption 
from Fina! Parts I and II of the A.M.1I.C.E. examina- 
tion or an equivalent examination. Commencing 

ies from £810 to £1000 per annum. 

3. ENGINEERING ASSISTANTS.—General 
Certificate of Education standard or equivalent and 
eight years’ practical experience. Commencing 
salaries £810 to £1080 per annum. 

4. DRAUGHTSMEN.—Ordinary or Higher 
National Certificate or equivalent and at least three 
years’ experience at the drawing board. Commencing 
salary up to £1150 per annum in accordance with 
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qualifications and experience. 
MECHANICAL ENGINEERING DIVISION. 

5. MECHANICAL & ELECTRICAL ENGI- 
NEERS.—Corporate Membership of the Institutions 
of Mechani or Electrical Engineers, London, 
whichever is appropriate. Commencing salaries £895 
to £1465 per annum. 

6. BUILDING SERVICES ENGINEERS.—Cor- 
porate Membership of the Institution of Mechanical 
Engineers or of the Institution of Heating and 
Ventilating Engineers, London. Commencing 
salaries £895 to £1465 per annum. 

1, ASSISTANT MECHANICAL, ELECTRICAL 
OR BUILDING SERVICES ENGINEERS.—A 
University Degree in Mechanical or Electrical 
Engineering or Graduate Membership of the above 
Institutions. Commencing salaries £810 to £1000 


annum. 
5? MECHANICAL, ELECTRICAL OR BUILD- 
ING SERVICES DRAUGHTSMEN.—Ordinary or 
Higher National Certificate in Mechanical or Elec- 
trical Engineering or equivalent examination, and at 
least three years’ experience in draughting, design and 
calculations. Commencing salaries £720 to £1000 
per annum. ; 
Inquiries, mentioning this paper and quoting 
reference No. 3/74/133, also we ny Age type and 
number of position sought, should addressed to 
the High Commissioner for New Zealand, 415, 
Strand, London, W.C.2. Full details of duties, expe- 
rience desired, and general information on the con- 
ditions of employment in the New Zealand Public 
Service, together with application forms, will then be 
furnished. E7820 





CENTRAL ELECTRICITY 
AUTHORITY 





EASTERN DIVISION 





SENIOR DRAUGHTSMEN (MECHANICAL) 





Applications are invited for the following appoint- 
ments : SENIOR DRAUGHTSMEN (Mechanical), 
Generation (Construction) Department at Divisional 
Headquarters. 

cay N.J.B., Schedule “‘ D,” Grades 4/5, £800- 
£1045 per annum. : 

Tne commencing salary will depend upon experi- 
ence and qualifications, but will be within the above 
range. s 

Fosticonts must have had experience in mechanical 
plant layout, pipework design. _ : . 

Applications, stating age, qualifications, experience 
and present position, should be addressed to the 
Controller, Central Electricity Authority, Eastern 
Division, West Farm Place, Chalk Lane, Cockfosters, 
Barnet, Herts. 

W. N. C. CLINCH, 


E928 Controller. 





BRACKNELL DEVELOPMENT 
CORPORATION 





STRUCTURAL ENGINEER 





Applications are invited for the appointment of 
STRUCTURAL ENGINEER on the Staff of the 
Chief Architect. Salary Grade : £1100 by £55 (4) to 
£1320. Applicants should be Corporate Members 
of the Institution of Structural Engineers and have 
had good all-round experience. The successful 
applicant will be required to advise the Chief Archi- 
tect on matters relating to structural work and 
foundations to buildings, including factories, public 
buildings, &c., to prepare designs and supervise the 
specialist works. ; oe 

Superannuation schemes. Medical examination. 
Housing available in due course. 

Apply by 3rd September, 1957, giving age, educa- 
tion and qualifications, experience and appointments 
held (with dates and salaries) and two referees, to 
General Manager (S.E.), Bracknell Development 
Corporation, Farley Hall, Bracknell, as 





BRITISH TRANSPORT 
WATERWAYS 





NOTTINGHAM 





DRAUGHTSMAN 





British Transport Waterways require 
DRAUGHTSMAN at Nottingham. Applicants 
should have experience in one or both of the follow- 
ing :—{a) General civil engineering works, preferably 
as applied to river and canal ; (b) surveying. Salary 
£775/£850, superannuation fund and certain privilege 
railway travel facilities Applications, stating age, 
experience and qualifications, to Staff and Establish- 
ment Officer, 163, Euston Road, London, N.W.1, by 
21st August. i E8022 
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THE 
PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
AUTHORITY 





EASTERN DIVISION 





CIVIL AND STRUCTURAL DESIGNER 
DRAUGHTSMEN 





Applications are invited for the following posts at 
Divisional Headquarters, Cockfosters, adjacent to 
Cockfosters Station (Piccadilly Line) :— 

CIVIL AND STRUCTURAL DESIGNER 

DRAUGHTSMEN 

Salary : N.J.B., Schedule “ D,” within the range 
of Grades 4/5, £800 by £20 to £945 per annum, 
including London Weighting. 

The commencing salary will depend on experience 
and qualifications. 

New offices recently completed in pleasant sur- 
roundings, excellent working conditions. Canteen 
available. Sports and social club. Sick pay and 
superannuation schemes. Generous holidays. 

The candidates appointed will required to 
undertake civil and structural design work, and 
applicants should have had experience in the design 
and detailing of reinforced concrete structures for 
heavy plant, culverts, &c., and structural steelwork 
as applied to industrial buildings. 

Applications, stating age, qualifications and 
experience, should be sent to the Controller, Central 
Electricity Authority, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts. 

WwW. N. C. CLINCH, 


E974 Controller. 





MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 





ASSISTANT ENGINEER (CLASS 1) 





Applications are invited for the appointment of 
ASSISTANT ENGINEER (Class I), to be employed 
on the design and construction of two large rapid 
gravity filtration plants and associated treatment 
works, at a commericing salary within the range of 
£1000/£1350 per annum, according to qualifications 
and experience. 

Housing accommodation is available at a reason- 
able rental. 

Applicants must be Corporate Members of the 
Institution of Civil Engineers and have experience o 
the construction of large-scale civil engineering 
works. The appointment will be to the temporary 
staff and is superannuable. 

Applications, stating age, education and training, 
professional qualifications and experience, together 
with the names of two referees, should be addressed 
to the Engineer and Manager, Waterworks Offices, 
Town Hall, Manchester, 2, so as to be received by 
16th September, 1957. E8042 





CIVIL SERVICE COMMISSION 





CiVIL ENGINEERS: 
STRUCTURAL ENGINEER 





The Civil Service Commissioners invite appli- 
cations for pensionable posts. 

Age at least 25 and under 35 on Ist January, 1957, 
with extension for regular Forces service and appro- 
priate Civil Service. 

Candidates must: (i) have achieved Corporate 
Membership of the Institution of Civil Engineers or 
the Institution of Structural Engineers, for the 
Structural Engineer post, and, for some posts, have 
qualified in certain subjects, or (ii) have passed, or 
been exempted from, examinations necessary for 
obtaining Corporate Membership ; such candidates 
would be expected to qualify under (i) in due course. 
Professional experience expected. 

London salary scale (men): £805 (at age 25) to 
£1250. Starting salary according to age, up to 
£1085 at 34 or over. Lower rates outside London. 
Prospects of promotion to higher grades on salary 
scale £1280-£1720 and £1780-£2050 and above. 
Women’s salaries lower but being raised to reach 
equality with men’s by 1961. 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, 30, Old 
Burlington Street, London, W.1, quoting No. 
S64-65/57. 

Interview Boards held at intervals, as required. 
Early application advised. E8062 





NATIONAL COAL BOARD 





CIVIL/STRUCTURAL ENGINEERS 





Posts are open in the West Midlands Divisional 
Coal Board’s service at their Headquarters near 
Dudley for the following : 

SENIOR CIVIL/STRUCTURAL ENGINEER | 

Corporate Membership of the Institution of Civil 
or Structural Engineers ; wide experience in the 
design and construction of large civil engineering 
works (including heavy foundations, roads and 
drainage, structures in reinforced concrete and 
structural steel and railway sidings, preferably in 
connection with collieries); ability to prepare 
contract documents, specifications and bills of 
quantities are required. : 

Salary within tne range £925-£1425, according to 
qualifications and experience. 
CIVIL/STRUCTURAL ENGINEERS 

Requirements are Corporate Membership of the 
Institution of Civil or Structural Engineers ; experi- 
ence in the design and construction of some of the 
following : heavy foundations, roads and drainage, 
structures in reinforced concrete and structural steel, 
railway sidings. Experience in preparation of con- 
tract documents, specifications and bills of quantities 
an advantage. 

Salary within the range £800-£1225. : 

Applications, quoting EN, on forms obtainable 
from the Divisional Chief Staff Officer, West Mid- 
lands Divisional Coal Board, Himley Hall, Dudley, 
Worcs., by September 5, 1957. E8055 


ENGINEER 


PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





RISLEY, WARRINGTON 





ENGINEERS 





Vacancies exist in the Inspection and Progress 
Department of the Engineering Branch of the Indus- 
trial Group of the United Kingdom Atomic Energy 
Authority at its Headquarters at Risley, Warrington, 
Lancashire. 

DUTIES :—Control of the Inspection and Pro- 

gressing of the manufacture at contractors’ works of a 
wide variety of plant, equipment, material and stores. 
These duties involve close liaison with design and 
construction engineers. Considerable travelling in 
the United Kingdom will be involved. 
QUALIFICATIONS AND EXPERIENCE :— 
_ Applicants must have served a recognised engineer- 
ing apprenticeship or pupilage and have Corporate 
Membership of a Senior Engineering Institution, 
or have equivalent qualifications. They should have 
experience in planning, design, production or inspec- 
tion of medium or heavy plant, and be capable of 
inspecting and programming work through con- 
tractors’ shops and of assisting contractors with pro- 
duction capacity and material difficulties. 

S —Wi assessed within the scale 
£1300-£1740 p.a. 

A contributory pension scheme is in operation. 

Authority houses for renting by successful married 
candidates may be available in due course, or, alterna- 
tively, substantial assistance may be given towards 
legal expenses incurred in private purchase. 

Send a postcard for an application form, quoting 
reference 2023, to the Recruitment Officer, United 
Kingdom Atomic Energy Authority, Industrial 
Group Headquarters, Risley, Warrington, Lancs. 

Closing date, 9th September, 1957. E8033 





NATIONAL COAL BOARD 
NORTHERN (N. & C.) DIVISIONAL 
HEADQUARTERS 


DIVISIONAL MECHANICAL ENGINEER 





DIVISIONAL MECHANICAL ENGINEER 
required for National Coal Board, Northern (N. & C.) 
Divisional Headquarters, Newcastle-upon-Tyne. 
Applicants should be Corporate Members of a 
professional body or possess equivalent technical 
qualifications. Preference will be given to applicants 
who have some practical experience in mechanical 
plant and equipment and are conversant with the 
design, installation, operation and maintenance of 
surface and underground mechanical plant and 
machinery. They should have held previous posts 
requiring engineering administrative responsibility. 
Salary within the range £1750-£2500 per annum, 
according to qualifications and experience. 

Applications, giving date of birth and full details 
of education, qualifications and experience, to Staff 
Director, National Coal Board, Northern (N. & C.) 
Division, Whitley Road, Longbenton, N tle- 
upon-Tyne, 12, by 5th September, 1957. Please 
quote E/3. E8064 








NEW SOUTH WALES, AUSTRALIA 





DEPARTMENT OF MAIN ROADS 


CiVIL ENGINEERS 





Applications are 
undergraduates in their final year) in 
ing of a recognised British or Irish University for 
appointment to the staff of the Department of Main 
Roads, New South Wales, the State Road Authority 
for construction of roads and bridges. 

On appointment, applicants may be engaged at 
the Department’s Head Office, Sydney; on the design 
of reinforced concrete and steel bridges or on main 
road construction and maintenance either in the 
metropolitan area or the country. 

Commencing salary according to qualifications and 
experience will be within the range £A1085 to 
£A1338 per annum, with annual progression, subject 
to technical competence, to £A1624 per annum. 
Appointees will be eligible to contribute to the State 
Superannuation Fund after six months. 

Appointee’s full fare from England to Australia will 
be met by the Department, subject to a three year’s 
service guarantee bond being completed. Appoint- 
ment will be subject to satisfactory medical examina- 
tion and preference will be given to applicants not 
more than 30 years of age. 

Applications should be made on forms obtainable 
from the Agent General for New South Wales, 56, 
Strand, London, W.C.2. E8067 
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THURROCK U.D.C. 





ENGINEER AND SURVEYOR’S 
DEPARTMENT 
(SEWAGE DISPOSAL SECTION) 





WORKING FOREMAN 


Thurrock U.D.C. (Engineer and _ Surveyor’s 
Dept. (Sewage Disposal Section)) require WORKING 
FOREMAN. Applicants should be experienced in 
maintenance of sewage works and pumping stations, 
and control of labour, and must competent 
Fitters and Turners. Knowledge of heavy oil 
engines advantageous. Salary: Misc. Grade VI, 
£620 2s. 6d.-£686 15s. per annum. Successful 
applicant uired to live in bungalow, for which a 
rent of 6s. Gd. per week, exclusive of rates, will be 
charged. 7s. per week allowed in respect of electricity 
consumed. Appointment pensionable. 

Applications, together with names and addresses 
of two referees, to Clerk of the Council, Council 
Offices, Grays, Essex, by 10th September, 1957. 
Canvassing disqualifies. Relationship with any 
member or Senior Officer of the cil must be 
disclosed. E8060 


PUBLIC APPOINTMENTS 





CIVIL SERVICE COMMISSION 





SENIOR SCIENTIFIC OFFICERS: 
SCIENTIFIC OFFICERS 





_ The_ Civil Service Commissioners invite applica- 
tions for pensivnable appointments covering a wide 
range of scientific research and development in most 
of the major fields of fundamental and applied 
science, Jn Biological subjects the number of vacans 
cies is small: individual vacancies exist in the 
Natural History Museum for candidates who have 
special knowledge of, or who are interested in, 
crystallography, taxonomic entomology, palaeo- 

tany, malacology, acarology. 

SCIENTIFIC OFFICERS are urgently required 
for the Forensic Science Laboratories ; for scientific 
examination of document and hand-writing cases at 
Cardiff : for CHEMISTS at Preston, Harrogate and 
in London. There is also a vacancy for a SENIOR 
SCIENTIFIC OFFICER (BIOLOGIST) at Harro« 
gate. 

The Royal Naval Scientific Service require a 
SCIENTIFIC OFFICER (male) for the National 
Institute of Oceanography, to work on oceanic 
Cephalopoda. 

Candidates must have obtained a University 
Degree with First or Second Class Honours in an 
appropriate Scientific subject (including Engineering) 
or in Mathematics, or an equivalent qualification, or 
be otherwise qualified by high professional attain- 
ments. Candidates for Senior Scientific Officer posts 
must, in addition, have had at least three years’ 
post-graduate or other approved experience, 

Age Limits: Senior Scientific Officers, between 
26 and 31, but specially suitable candidates under 26 
may be admitted ; for Scientific Officers between 
21 and 28 during 1957 (up to 31 for permanent mem- 
bers of the Experimental Officer class). Salary: 
(London) Senior Scientific Officers, minimum £1190 . 
ome £1098). Men’s scale maximum £1410, 

ientific Officers: minimum £635. Men’s scale 
maximum £1110. Women’s pay above £635 slightly 
lower but being raised to reach equality with men’s 
in 1961. Somewhat lower rates in the provinces. 
5-day week, generally. 

Further particulars from Civil Service Commission, 
Scientific Branch, 30, Old Burlington Street, London, 
W.1, quoting No. §.53/57 for Senior Scientific 
Officers and S.52/57 for Scientific Officers. 

Interview Boards will sit at intervals, as uired, 
Early application is advised. E8063 





EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 





ENGINEERS AND DRAUGHTSMEN 





Applications invited from suitably qualified 
persons for a range of (1) mechanical and (2) elec» 
trical engineering posts for work in connection with 
development and design of a large new hospitai and 
general hospital services for the whole region, 

Posts are permanent and —— providing 
scope in the entire field of hospital engineerin 
covering surveys, reports, estimates, preparation o 
plans and specifications and supervision of site works 
undertaken by contract in connection with (1) 
heating, ventilating, air conditioning, boiler plant, 
kitchens and laundries, water supplies, &c., and (2) 
lighting, power, call, radio, fire alarm, telephone and 
clock systems, lifts, emergency supplies and electrical 
services in connection with (1). Hospital experience, 
although desirable, is not essential. 

All grades of staff are required, ranging from 
Senior Assistants to Draughtsmen. Applications, 
giving full personal details of experience, qualifica- 
tions, present salary, &c., with names of two referees, 
to Secretary of Board, 117, Chesterton Road, 
Cambridge, by 30th August, 1957, E7968 





THE BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 





ABSTRACTORS 





_ The British Shipbuilding Research Association 
invites applications for ABSTRACTORS (Male or 
Female). The duties will consist mainly of abstracting 
an immarising technical and scientific papers in 
shipbuilding, marine i ing, naval archi e, 
general physics and engineering, and also dealing 
with technical enquiries 5 to published material 
in these fields. A Degree in Engineering or Physics 
is desirable, but persons without degrees, suitably 
qualified otherwise, will also be considered. A 
reading knowledge of one or more of the following 
languages is desirable : German, Spanish, Italian, 
French, Dutch, Russian, Scandinavian languages. 
The commencing salaries will depend upon age and 
qualifications. Superannuation under F.S.S.U. 
Please apply, giving full details of career and 
—— to B.S.R.A., 5, Chesterfield Gardens, 
urzon Street, London, W.1. E8046 











NATIONAL COAL BOARD 





SOUTH WESTERN DIVISION 





MECHANICAL ENGINEERING ASSISTANT 





_ The National Coal Board, South Western Division, 
invite sapeeaions for the post of MECHANICAL 
ENGINEERING ASSISTANT, E.G.4, in the No. § 
(Rhymney) Area. 

Ap licants should possess a Higher National 
Certificate or equivalent qualification, and experience 
in the preparation and submission of major projects 
would be an advantage. 

Salary range : £975-£1650 per annum. 

Applicants who applied for the previous Vacancy 
No. 307 need not reapply. 

Please quote S.V. No. 385. 

Full particulars of age, qualifications, experience 
and positions held, together with details of present 
Pe and salary, should be sent to the Divisional Chief 

taff Officer, National Coal Board, Cambrian 
| seme on Mount Stuart Square, Cardiff, by 5th 
September, 1957. E8038 


Classified Advts. continued on page 4 











PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
AUTHORITY HEADQUARTERS 





CATHODIC PROTECTION 





An opportunity arises to join a specialist team 
associated with the Research Sub-Department of the 
Chief Engineer’s Department at London Head- 
quarters. The duties consist of field work in relation 
to corrosion prevention on a wide range of buried 
and/or immersed plant, and are likely to involve a 
considerable amount of travel. Experience of corro- 
sion engineering desirable, but not essential, and 
candidates should have a Degree or similar qualifica- 
tion in Engineering or Science. Salary for the 
— would be within the scale of £870-£1045 


Application forms obtainable from the Secre- 
tary’s Office (Establishments), Applications Section, 
Winsley Street, London, W.1, should be completed 

and | not later than 14th September. Quote 
ref. ENR/35 E8032 


SOUTH-EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD 








APPOINTMENTS 





as plications are invited for the following posts in 
egional Engineer's office :-— 
oD SENIOR ASSISTANT ENGINEER (Mech- 
anical). Salary £1060-£1245, inclusive of London 
weighting allowance ; superannuable. Candidates 
must be Corporate Members of the Institution of 
Mechanical Engineers and have experience in the 
preparation of large steam boiler and other complex 
ineering schemes. 
2) ASSISTANT ENGINEER (Mechanical), and 
(3) ASSISTANT ENGINEER (Electrical). Salary 
in each case £730-£1065 inclusive of London weight- 
ing allowance ; superannuable. Candidates should 
ss appropriate professional qualifications and 
— experience in the preparation of (mechanical) 
heating and ventilating and other mechanical engi- 
neering schemes, and (electrical) electric light and 
power and other electrical engineering schemes. 
Applications, stating age, qualifications and expe- 
rience, with names of three referees, should reach the 
Secretary, 11, Portland Place, W.1, by 6th 7. 
8079 


YORKSHIRE ELECTRICITY BOARD 








NO. 5 (WAKEFIELD) SUB-AREA 





SENIOR DRAUGHTSMAN (CIVIL AND 
BUILDING)—2 POSTS 





Applicants should have had a good general and 
technical education at least to O.N.C. standard. 
They will be required to prepare drawings of sub- 
stations, offices, building alterations, &c., and should 
have had drawing-office experience in the design of 
buildings and in civil engineering work. 

Salary: N.J.B. Schedule D, Grade 5, £760/£20/ 
£860 per annum. 

Applications, giving full details of age, qualifica- 
tions and experience, together with the names of two 
referees, should be forwarded to the Manager, No. 5 

akefield) Sub-Area, Yorkshire Electricity Board, 

a, Denby Dale Road, Wakefield, not later than Sth 
September, 1957. E8039 


BOROUGH OF POOLE 








WATER UNDERTAKING 





ASSISTANT PUMPING SUPERINTENDENT 





Pope pe invited from persons not exceeding 
35 of age for the appointment of ASSISTANT 
PUMPING SUPERINTENDENT at the Corfe 
Mullen Pumping Station, Wimborne. Salary in 
Grade Miscellaneous V (£574 rising to £635 10s per 
annum), plus house, rent and rates free. Subject to 
Scheme for Miscellaneous Classes, Superannuation 
Acts and satisfactory medical examination. 

Candidates should have served apprenticeship as 
mechanics and have a knowledge of electrical and 
steam pumping plant. 

Application * amen and further particulars from 
Water and Manager, Municipal Buildings, 
Poole. Forms to be sent to the a not later 
than Wednesday, the 11th yo 1957 

(Signed) J. G. HILLIER, 

Municipal Buildings, Town Clerk. 

Poole, Dorset. E7971 


THE ENGINEER 


PUBLIC APPOINTMENTS 





CIVIL SERVICE COMMISSION 





INLAND REVENUE 





THIRD CLASS VALUERS 





The Civil Service Commissioners invite applica- 
tions from professionally qualified VALUERS for 
Valuation Office in England and Wales and in 
Scotland. Some posts, except in Scotland, are for 
the valuation of minerals, plant and machinery. 
For these posts candidates must have 4 years’ experi- 
ence of mining and a First Class Certificate of Com- 
petency (Mine Managers), or have achieved Cor- 
porate Membership of the Royal Institution of 
Chartered Surveyors, accompanied by the passing 
of the final examination of this body in the Mining 
subdivision. Age ai least 25 on Ist Octuber, 1957. 
Starting salary for men in London: £805 (at age 
25) up to £1165 at 36 or over. Maximum £1250. 
Women’s scales lower, but being improved to reach 
equality with the men’s scales by 1961. Somewhat 
lower rates in provinces. 

Particulars and application forms from Secretary, 
Civil Service Commission, 6, Burlington Gardens, 
London, W.1, quoting No. 149/57. Completed 
application forms should be returned by the 26th 
September, 1957. E8074 





SOUTH WARWICKSHIRE 
HOSPITAL GROUP 





DEPUTY SUPERINTENDENT ENGINEER 





DEPUTY SUPERINTENDENT ENGINEER 
required, to assist Superintendent Engineer over 
whole range of duties. Applicants should have served 
apprenticeship in mechanical engineering, and had 
thorough experience of institutional engineering, 
boiler plant, electrical and engineering services in 
general, building and maintenance work, supervision 
of contract and direct labour undertakings, together 
with general administration and record keeping, is 
required. 

Applicants should possess the Extra First Class or 
First Class M.O.T. Certificate, or higher Diploma or 
Certificate in Mechanical Engineering or equivalent 
qualification. 

Salary scale £775 by £25 (1) by £20 (1) by £25 (1) 
by £30 (2) to £905. Ministry of Health superannua- 
tion scheme.—Applications, giving names and 
addresses of three referees, to Group Secretary, 50, 
Holly Walk, Leamington Spa, by the 7th September. 





SOUTH-EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


DEPUTY REGIONAL ENGINEER 





South-East Metropolitan Regional Hospital Board 
invites applications for the post of DEPUTY 
REGIONAL ENGINEER (salary £1395 by £55 (2) 
by £50 (2) by £35 (1) to £1640, inclusive of London 
weighting allowance); superannuable. The success- 
ful candidate will be required to act for the Regional 
Engineer over the whole range of the services for 
which the Engineer is responsible, and must have 
extensive professional and technical experience and 
full professional qualifications and status.—Applica- 
tions, stating qualifications and experience, with 
names of three referees, should reach the Secretary, 
11, Portland Place, W.1, by 6th September. E8078 





ROYAL NATIONAL 
ORTHOPAEDIC HOSPITAL 


RESIDENT ENGINEERING CRAFTSMAN 





RESIDENT ENGINEERING CRAFTSMAN 
required, with maintenance experience in_ heating, 
domestic and ventilating equipment. Electrical 
experience an advantage. Wages £10 2s. Id. (wage 
award vending) for a 44-hour week, less a deduction 
of £2 9s. 3d. for board and lodging (single quarters). 
The post is superannuable after two years service. 
—Applications in writing, stating age, previous 
experience and the names and addresses of two 
referees, should be addressed to the Superintendent 
Engineer, Royal National Orthopaedic Hospital, 
234, Great Portland Street, London, W.1. E8072 





METROPOLITAN 


Permanent pensionable posts. 


REN 


Staff restaurant, sports clubs, 


ENGINEERING ASSISTANTS 


(Civil, Mechanical and Electrical) 


required by 


Salary scale £625-£850 per annum (at present under review). 
Commencing salary according to age and experience. 


licants must have passed or be exempted from passing Sections A and B (or Parts I and 
ID ¥ 4 the examinations of the Institution of Civil Engineers, Mechanical Engineers or 
Electrical Engineers. Subject to certain conditions, promotion to the grade of Assistant 
Engineer (salary scale £885-£1090 per annum, which is also at present under review) is auto- 
matic upon obtaining Corporate Membership of one of these Institutions. 
tunities for further promotion to higher grades. 


apa ACCOMMODATION MAY BE AVAILABLE AT A REASONABLE 
AL. 


oie hours 9 a.m. to 4.30 p.m. (Monday only 5 p.m.), Saturday (when on duty) 9 a.m. to 
12 noon. Saturday morning leave increasing according to service. 


Forms of application may be obtained from the undersigned, se KEW, (ENG.). 


Offices of the Board : New River Head, Rosebery Avenue, E.C.1. 


WATER BOARD 


There are oppor- 


Clerk of the Board. 
E8008 











PUBLIC APPOINTMENTS 





NIGERIAN RAILWAY 
CORPORATION 





CHIEF ENGINEER’S OFFICE 





PRINCIPAL TECHNICAL ASSISTANT 





The Nigerian Railway Corporation invites applica- 
tions for the following post :— 

PRINCIPAL TECHNICAL ASSISTANT, salary 
£700 by £50 to £1100 p.a., plus £300 p.a. overseas pay. 

The duties of the post will be to assist in the 
administration of the Chief Engineer's Office, includ- 
ing preparation of officers’ duties rosters, draft 
indents, departmental instructions and dealing with 
technical reports. 

Candidates should be at least 30 years of age and 
possess an Arts or Engineering Degree. They must 
have had at least 5 years’ service in railway adminis- 
tration, with experience in programming new works 
and office organisation. Available on pensionable 
terms or on contract with 20 per cent gratuity per 
annum of total pay. 

Tours : 15 months, followed by 15 weeks’ leave 
in U.K, on full pay. 

Allowances: in addition there are attractive 
allowances. 

Apply to The London Representative, Nigerian 
Railway Corporation, 11, Manchester Square, 
London, W.1. 073 








TENDERS | 


COUNTY BOROUGH OF 
BRIGHTON 








WATERWORKS DEPARTMENT 





RESERVOIR LEVEL INDICATORS AND 
RECORDERS 





TENDERS invited for SUPPLY, DELIVERY and 
SETTING TO WORK of ELECTRO-MECHANI- 
CAL EQUIPMENT for REMOTE INDICATION 
and RECORD of WATER LEVEL at THREE 
RESERVOIRS . 

Conditions of Contract, Specification and Form of 
Tender obtainable from Waterworks Engineer, 12, 
Bond Street, Brighton. Deposit of £2 2s. will be 
refunded on receipt of bona fide Tender and return of 
documents supplied. 

Tenders enclosed in plain sealed envelope not 
bearing any name or mark indicating the sender and 
endorsed ‘‘ Tender for Reservoir Level Recorders ” 
to be delivered te me before Saturday, 14th Septem- 

ber, 1957. 

The Corporation do not bind themselves to accept 

the lowest or any Tender. 


Ww. O. DODD, 
Town Hall, Town Clerk. 
Brighton. 
16th August, 1957. E8068 





INDIA STORE DEPARTMENT 





FERRO CHROMIUM 





The Director General of India Store Department 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 


Quantity, 
tons 
FERRO CHROMIUM : 
Chromium 60 per cent, Carbon 2 per cent 
max. 


Forms of Tender 1 may be obtained from the above 
address on or after 23rd August, 1957, at a fee of 
10s., which is not returnable. If payment is made by 
cheque, it should please be made payable to “‘ High 
Commissioner for India.” Tenders are to be delivered 
by 2 p.m. on Thursday, 3rd October, 1957 

















Please quote reference No. 45/S7/RLY. | E8019 
EDUCATIONAL 
A.M.I.MECH.E., B.Sc., City and Guilds, &c. 


Guaranteed Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree 2. 
Approximately 95 per cent successes. 144-pa 
prospectus free on request. i E.T. (Dept. 22), 2B, 
Wright’s Lane, London, W.8. E721 


FREE! Brochure giving details of Courses in 
Mechanical and apg) ns. Draughts- 
manship, &c., for the A.M.I.Mech.E., A.M.L.P.E., 
City and Guilds and other Professional examinations. 
é Institutes, Dept. E30, London, W.4. 
(Associated with H.M.V.) E972 E 


WORK STUDY.—Part-time (evenings) 20 weeks’ 
Diploma Course starts September 9th. Enrolments 
open now.—Details of this and five other courses, 
including full-time (six weeks) and correspondence, 
from School of Time and Motion Study, 29, Cork 
Street, W.1. Regent 0516. E7617 E 





TECHNICAL HOME STUDY 
COURSES 


For A.M.I.Mech.E. 

A.M.1.Chem.E., A.M.I. 

A.F.R.AeS., C. & G., 
OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.I.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Brags moo 
Aeronautical, Automobile, Chemical, Radio, 
and Television, Draughtsmanship, &c. Testbooke, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments. —Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT’S LANE, LONDON, WSs 


‘ML, 


Aug. 23, 
EDUCATIONAL 


1957 





UNIVERSITY OF MANCHESTER 





The next Session commences on Thursd, 
October, 1957. va oh vp 





—— 





SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SENp 
COPIES, NOT ORIGINALS, OF THEIR 
MONIALS UNLESS OTHERWISE REQUESTED 


A DESIGNER is required by the Trinidad Qj 
Company Limited to Administer and Instruct a 
Section of its Drawing-Office in Trini 
British West Inaies. Applicants should be 
Graduates in Civil Engineering of a British 
University, or else Associate Members of the 
Institution of Civil Engineers or of Structural 
Engineers. They should have not less than five 
years’ experience in the design of load-bearing 
structures in both steel and reinforced concrete, 
including the design of foundations for such 
Structures. Familiarity with soil mechanics jg 
essential, and a knowledge of harbour works 
and land reclamation very desirable. Starting 
salary will be not less than £1500 per annum, 
Please apply with brief —, to the 
Personnel Officer, Trinoil K.) Limited, 
a ee House, Old Burlington Street, London, 
W.1 E8009 4 








A LARGE AND PROGRESSIVE Engineering 
Company in West Middlesex requires the services of 
four well-qualified DESIGNERS for work on light 
mechanical and electro-mechanical precision equip. 
ment and instruments. Candidates must have hada 
good general education, have served an engineering 
apprenticeship, have acquired the Higher National 
Certificate or its equivalent as a minimum qualificg. | 
tion, and possess sound workshop knowledge as 4 
background to their eupertonne 5 in the field of mecha 
nical design work. They should be between the ages 
of 26 and 40 years and have the ability to work from 
schematic sketches and produce complete drawings 
for prototype construction. The appointments offer 
considerable scope to first-class men and a salary 
according to experience and qualifications of £800 
to £1000 per annum is offered. Applications, in 
confidence, quoting full details of education and 
experience, should be addressed to ‘* Designer,”— 
BOX No. E8018, ‘‘ The Engineer.” A 








A MECHANICAL ENGINEERI?S 

DRAUGHTSMAN is required by The Bahrain 
Petroleum Co., Ltd., 25 to 30 years of age, with 
minimum qualifications O.N.C. in Mechanical 


Engineering. Must have had at least 3 years’ 
experience since completion of training in such 
work as production of original working drawings 
and field sketches of site alterations obtained in 
the drawing-office of a consultant, process design 
firm or jobbing maintenance organisation. The 
commencing salary is £1104 per annum, in addi- 
tion to which free air-conditioned accommoda- 
tion and local living allowance, medical attention 
and kit allowance are provided, with paid local 
and home leaves and participation in pension and 
provident fund plans.—Apply, in writing, quot- 
ing ““ENG,” with full particulars, to Caltex 
Services, Limited, Caltex House, Knightsbridge 
Green, London, S.W.1. E7984 a 





A UNIQUE OPPORTUNITY has arisen for an 
ENGINEER to undertake research and development 
work on the cold forming of a range of steel com- 
ponents which have not previously been manufac 
tured in this way. The position offers considerable 
prospects to a graduate (or equivalent) who is 
capable of original work and is interested in funda 
mental and applied research. The work will be 
unoertaken in a new building of modern construction 
and in pleasant surroundings. Good pension scheme 
and other facilities. Apply in confidence giving details 
of qualifications, experience and present salary.— 
BOX No. E8035, ‘‘ The Engineer.” A 





W. H. ALLEN SONS AND CO., LTD., 

require 

(1) WORK STUDY ENGINEER, to establish 
a work study section at their Pershore Works. 
Candidates should have a sound engineering 
training with experience in deriving synthetic 
times for costing and incentive schemes. 

(2) IG AND TOOL DRAUGHTSMAN 
for Pershore Works, with sound engineering 
training and wide experience in Methods and 
Jig and Tool design. 

Good conditions of employment with con- 
tributory pension and life assurance scheme. 

Write in confidence, stating exnerience and 
qualifications, to: The Personnel Manager, 

Atlas Works, Pershore. E7955 a 


A VACANCY EXISTS for GRADUATE MECH- 
ANICAL ENGINEER in the Development Depart- 
ment of Smiths Motor Accessories, Ltd. The success- 
ful applicant will be a man who get things done, His 
background must include an apprenticeship or prac 
tical experience, drawing-office and design experience, 
and at least five years’ + spate ee —— with 
light precision engineering.—. ‘pply ly to Mr. D. 

Squire, Cricklewood Works, N.W.2 (GLA se 
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Aug. 23, 1957 
SITUATIONS VACANT 





ALLENS OF BEDFORD 
have a vacancy in 
THE DEPARTMENT OF THE WORKS 
ENGINEER 
for 

an ASSISTANT, who would be responsible to the 
Works Engineer for the design anu maintenance 
of buildings and plant. Candidates should have 
a good technical training, H.N.C. or equivalent 
qualification. Good all-round practical experi- 
ence is desirable. Up-to-date experience with 
the design of modern industrial buildings 
essential. 

This post is interesting and will involve 
increasing responsibility. 

Generous pension scheme ; assistance towards 
moving expenses. 

ly, stating age, and full details of experience 

aa Personnel Manager, W. H. Allen, Sons 
and Co., Ltd., Queens Engineering Works, 
Bedford. E8052 a 


THE ENGINEER 


SITUATIONS VACANT 





APPLICATIONS ARE INVITED by a well- 
established Mechanical Engineering Company in 
the East End of London, for a post which requires 
initiative. integrity and selling ability, coupled with a 
mechanical and technical training. Able to interview 
at all levels and discuss projects in machine pro- 
duction, fabricated steel vessels and machine parts. 
Car provided. Reply, giving full particulars and 
salary required—BOX No. E1156, “The Engineer.” A 


ASSISTANT RESIDENT ENGINEER required 
for mechanical and plant erection work on new oil 
refinery and chemical plant constructions. Appli- 
cants, aged up to 40, should have had some experi- 
ence in use of heavy lifting equipment, pipelines, &c., 
and control of labour. Commencing salary up to 
£1250 p.a., with normal benefits of a well-established 
and stable organisation. Please send full details in 
confidence.—BOX No. E8040, “‘ The Engineer.” A 


ASSISTANT TO TECHNICAL ENGINEER. 
Age 21/25. Must have some drawing-office experi- 
ence. O.N.C. in Mechanical Engineering desirable. 
Knowledge of hydraulics and/or automotive engi- 
neering an advantage.—Apply in writing, with full 
particulars and salary expected, to Secretary, B..P. 
Barrus, Ltd., 12-16, Brunel Road, ir 

A 











BOOKS and PUBLICATIONS 








REGIME BEHAVIOUR of 
CANALS and RIVERS 


By~Professor T. BLENCH, B.Sc., M.LC.E., M.A.S.C.E. 
University of Alberta. 


practical quantitative accuracy, 
which form their 
interference. 


illustrated by worked examples. 


tions to rivers and canal engineering. 


i his book is to give the practising engineer the means to solve, with 
The aioe of 6 problems arising from work with canals and rivers 
boundaries from sediment and so will not submit to arbitrary 
of formulas of dynamically satisfactory form 


nt is logical, in terms | y 
bendinaey neg t adjustment of canals designed arbitrarily but 


discovered by observing the natural self- 
allowed to adjust to natural dimensions eventually. 
ial chapter discusses fundamental dynamics for specially interested or expert 

Pi gro an Sppendix gives practical data and the location of all formulas. q 
It will also form a useful University textbook on mobile hydraulics and its applica- 


Descriptive leaflets, listing full contents, available from : 


Butterworths Scientific Publications 
88 Kingsway, London, W.C.2 
ecoeceeeeeeoeeeoeoeeeeeee 888 @ 


30s. 


Major practical problems are 
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branches of 


cA complete library 
in two volumes...” 


KEMPE’S 


Engineers Year Book 
Edited under the direction of the Editor of “ The Bugineer" 
1957 (62nd Edition) 

82/6 (plus postage 2/64.) 
NOW ON SALE 


+ 3,000 pages covering modern 
in all 


publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


theory and practice 
fs aller date 





Obtainable direct from the publishers or through your loca! booksellers 


Kempe’s Engineers Year - Book 


28 Essex Street, Strand, London, W.C.2 
Telephone * Central 6565 
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SITUATIONS VACANT 





ASSISTANT ENGINEER FOR DESIGN 
AND DEVELOPMENT 


The Stanton Ironworks Company, Limited, Near 
Nottingham, require an ASSISTANT ENGI- 
NEER for design and development for work 
involving both civil and mechanical engineering. 
This is in connection with the design and develop- 
ment of an interesting range of precast concrete 
products, both reinforced ana prestressed, and 
the associated plant layouts, &c. Applicants 
should hold an Engineering Degree or similar 
qualification. The post is a permanent one and 
offers good opportunity for promotion. There 
is a pension scheme.—Write, in confidence, to 
the Secretary, The Stanton Ironworks Company, 
Limited, Near Nottingham. E8031 A 


ASSISTANT ENGINEERS are required in the 
Engineering Department of our Liverpool factory. 
The work is concerned mainly with mechanical 
engineering but extends to electrical and civil engi- 
neering. This is a good opportunity for a young 
engineer interested in gaining experience in the 
installation and maintenance of plant. Applicants 
should be under 35 years of age, and hold a Degree in 
Engineering or its equivalent ; men with a Higher 
National Certificate and industrial experience will be 
considered.—Application form obtainable from 
Personnel Manager, J. Bibby and Sons, Ltd., 57, 
Great Howard Street, Liverpool, 3. Please quote 
reference E.28. E7965 A 


ASSISTANT WORKS MANAGER required by 
Manufacturing Light Engineers and Instrument 
Makers. Excellent forward prospects. Age group 
30-35. Must be well-experienced in machine shop 
management and production control. West of 
London area.—Ref. P/GM., BOX No. E7999, 
“* The Engineer.” A 
BRITISH PETROLEUM COMPANY has 
vacancy for an ENGINEER for service overseas. 
Applicants, aged 23-30, must have O.N.C. or Second 
Class M.O.T. (Motor) Certificate, and have served an 
engineering apprenticeship with a firm engaged in 
the erection and testing of diesel engines. Minimum 
of two years’ subsequent experience in the operation 
and/or repair of diesel engines either as sea-going 
engineer, power-house shift operator or with a reput- 
able firm of engine builders engaged on engine 
installation and test work. Salary according to age, 
qualifications and experience, non-contributory pen- 
sion scheme, kit allowance.—Write, giving full par- 
ticulars, quoting H.4071, to BOX 5397, c/o 191, 
Gresham House, E.C.2. E8043 A 


CHIEF DESIGNER required by well-established 
manufacturers of range of food machinery, Eastern 
Counties. Applications stating age, full details of 
past experience, and salary required are invited.— 
BOX No. E1158, “* The Engineer.” A 


CHIEF ENGINEER required for Chemical Factory 
in Kent. Capable of maintenance of existing equip- 
ment and erection and fabrication of new plant. 
Please state salary required.—BOX No. E1130, 

A 


“ The Engineer.” 


CHIEF ESTIMATOR AND 
ESTIMATOR 


Applications are invited by engineering con- 
cern (Tyneside area) for the position of Chief 
Estimator. Applicants should have general 
engineering production experience and the ability 
to estimate rapidly and accurately from drawings, 
specifications and layouts. 

A further opening is available for an Estimator, 
who must have wide experience of engineering 
werkshop practice, and be able to estimate from 
layouts and specifications. 

Please write, stating age, previous experience, 
past employers, salary, &c., to BOX No. E8069, 
“* The Engineer.” A 


CHIEF ROLL DESIGNER, aged 35-45, required 
by large steel works. Applicants should be fully 
conversant with the designing of rolls for heavy and 
light mills, rolling rounds, billets, channels, angles, 
tees, ., in a wide range of sizes. The position 
carries excellent prospects and a good salary will be 
aid to the right man. A pension scheme and iree 
ife assurance scheme are in operation. Write, 
giving full details of age, qualifications and previous 
experience.—BOX No. E7910, “‘ The Engineer.” A 


CIVIL ENGINEERING DESIGNERS required 
by Westminster consulting engineers with experience 
in the design of one or more of the following : 
harbour and dock works, bridges, large dams, rein- 
forced concrete and mass concrete structures. Salary 
according to experience. Five-day week, pension 
scheme, luncheon vouchers. Apply, stating age and 
experience.—BOX No. E7888, “‘ The Engineer.” A 


CLARKE, CHAPMAN AND CO., LTD., 
invite applicants for the following : MECHANICAL 
DRAUGHTSMEN. Preference given to men with 
some experience of boiler-firing equipment, but this 
is not essential. Pension scheme in operation and 
five-day week. First-class opportunities for advance- 
ment.—State age, experience, qualifications and 
salary required, Personnel Officer, Clarke, Chapman 
and Co., Ltd., Victoria Works, Gateshead, 8. E8002 4 
CLARNICO LIMITED have a vacancy for a 
DEVELOPMENT ENGINEER. Applicants should 
be educated to at least H.N.C. level and have drawing- 
office experience. The work includes preparation 
and improvement of production layouts, design of 
improved production methods and mechanisation 
projects, &c. An ideal job for an engineerin: 
Graduate wishing to gain experience in the foo 
industry.—Apply in writing to Personnel Manager, 
Clarnico, Ltd., Waterden Road, Stratford, E.15. 
E8025 a 
CONSULTING ENGINEERS have a vacancy 
for CIVIL ENGINEER, experienced in the explora- 
tory work for, and subsequent design and construc- 
tion of, large hydro-electric projects involving the 
construction of large impounding dams. Applicants 
must be Chartered Civil Engineers not less than 35 
years old and must have several years’ experience in a 
leading capacity as senior engineer on the investiga- 
tion and construction of such projects. Salary from 
£1800 p.a. to £3000 p.a., according to status and 
experience. Applications, which will be treated as 
strictly confidential—BOX No. E1133, “ The 
Engineer.” A 


SITUATIONS VACANT 


DESIGN DRAUGHTSMEN.—The British Drug 
Houses, Ltd., invite applications from suitably 
qualified men for interesting work in the Engineers 
Drawing Office, on special machines and plant layouts 
for the Light Chemical Industry. H.N.C. in Mech, 
Eng. and previous experience in this industry desirable 
but not essential. Men of mature age with suitable 
training and experience, would be considered. Five- 
day week, pension and profit-sharing schemes.— 
Write, stating age, experience and salary required, to 
Staff Manager, Graham Street, N.1. E7871 a 


DESIGN DRAUGHTSMEN 
(£750 p.a. to £1000 p.a.) 

for General Arrangement and Detail Work, 
also for Gear Box and Engine Design Work, 
urgently required by Morris Motors Limited, 
Engines Branch, Coventry. Excellent condi- 
tions and prospects. Write (in confidence), 
giving age, experience and salary required, to 

Employment Manager at above address. 
ELISI A 


DESIGNER-DRAUGHTSMAN, with experience 
water-tube boilers, required for newly formed com- 
pany, south of London. Good prospects and salary. 
—BOX No. E1080, ‘* The Engineer.” A 
DESIGNER-DRAUGHTSMEN, experienced in 
Jib Cranes &c. Position offered, due to expansion 
of firm’s activities. would be permanent, progressive, 
and would carry salaries commensurate with experi- 
ence, Pension scheme.—Apply: Chief Engineer, 
Clyde Crane and Engineering Co., Mossend, Nr. 
Motherwell. E7874 a 
DESIGNER-DRAUGHTSMEN & DETAILERS 
wanted for work on chemical plant layout, vessel 
design and pipework, &c. Top salaries offered men 
with experience and maximum assistance in regard 
to housing. Grant towards removal expenses and 
living allowance until removal completed. Pension 
and insurance scheme, technical library, sports 
ground.—Apply, “ ref. D,” Staff Personnel Manager, 
Power Gas Corpn., Ltd., Stockton-on-Tees. E7738 A 
DRAUGHTSMAN (Senior) having experience in 
machine design and works layouts. A knowledge of 
works building design desirable but not essential. 
Technical education to at least O.N.C. standard. 
DRAUGHTSMAN (Junior) for General Engineering 
Design or Jig and Tool Design.—Applicants are 
invited to submit full details of age, experience and 
salary required, to the Personnel Manager, Ferodo 
Limited, Chapel-en-le-Frith, Via Stockport. E7963 a 
DRAUGHTSMAN, capable man for chemical 


engineers in London. Layout and detail. Pension 
and bonus schemes. Overtime payment. Particu- 
lars.—BOX No. E1161, “‘ The Engineer.” A 


DRAUGHTSMEN 


PRESS TOOL DESIGNERS 

Vickers-Armstrongs (Engineers), Limited, have 
vacancies in their Die Design Drawing-Office 
for men interested in the design of Press Tools 
for the production of Motor-car Body Panels, 

Good prospects for suitable applicants. 

Write, giving full details of age, experience and 
past record, to the Personnel Officer, 


VICKERS-ARMSTRONGS (ENGINEERS), 
LIMITED, 


Elswick Works, 
Newcastle upon Tyne, 4. 
E8058 a 


DRAUGHTSMEN required in the following 
categories : Senior and Junior Piping and Instru- 
mentation ; Senior and Junior Reinforced Con- 
crete ; Senior Mechanical, by engineers in City 
engaged on nuclear, petroleum, chemical plants. 
H.N.C./O.N.C. desirable. Salaries above average, 
five-day week, pension/life assurance and personal 
accident schemes, house purchase assistance, 
luncheon vouchers.—Write full particulars to Head 
Wrightson Processes, Ltd., 24/26, Baltic Street, E.C.1. 

E954 A 


ELECTRICAL DESIGNER sought by eatab- 
lished manufacturers, in London, with world 
market for special-purpose precision machinery. 
Exceptional prospects for qualified electrical 
engineer having practical experience, a: 30-40, 
who is possessed of the “‘ creative spark.” Only 
applicant fertile in ideas, with original and 
inventive mind and receiving recognition in his 

resent post on this account, need apply.— 

rite in confidence, Personnel Manager, Molins 
Machine Co., Ltd., Evelyn Street, ndon, 
S.E.8. E7882 A 





ELECTRICAL/MECHANICAL 
ENGINEERING DESIGNER 


This senior position with Merseyside company 
of medium size calls for rotating machine design 
ability, both electrical and mechanical, of a 


high order, Experience on control gear and 
systems, including electronics, is equally 
esirable. 


The company, associated with a large group, 
expects to pay an attractive four-figure salary 
to a top-flight Designer who is looking for a 
challenging position in which he can both 
develop and extend the company’s existin 
range of products. These products are of s 
medium size and special-purpose type. 


First-class are necessary ; 
adequate b Applications, 
which should include age and salary indication, 
will be treated most confidentially —BOX No. 
E7920, “‘ The Engineer.” A 


hl, 





qualifications 
fits ar il 


ELECTRICAL ENGINEERS, with B.A. or B.Sc. 
Degree, required for work in connection with nuclear 
power stations by well-known consulting engineers 
in London. Applicants"should have previous ex’ 

rience in the design and/or operation of large rating 
electrical plant, alternators and motors. Applications, 
in the candidate’s own handwriting, giving Fall details 
of education, qualifications and previous experience. 
—BOX No. E8047, “‘ The Engineer.” A 


Classified Advts. continued on page 6 














SITUATIONS VACANT 


ENGINEER, aged 22 to 30, electrical or electronic, 
preferably university trained, required by Liverpool 
consultants for training in a most exclusive and under- 
populated profession. Excellent salary and prospects 
and congenial conditions of employment. State 
experience and present salary—BOX No. E1163, 
“ The Engineer.” A 


ENGINEER, aged 28-32 years, with Degree or 
Higher National Certificate, required to join team 
engaged on research into vibration of machine tools. 
A knowledge of electronics would be an advantage. 
Previous experience on vibration research not 
essential ; suitable applicant will be trained. Send 
full details, including present salary, in confidence.— 
BOX No. E8051, ‘* The Engineer.” A 


ENGINEERS are required to work on the design 
and development of production plant for the manu- 
facture of brake and clutch linings. Duties require 
an ability to follow jobs through all stages of develop- 
ment until designed performance of production plant 
is obtained and operatives for the plant are trained. 
Applicants must hold at least H.N.C. in Mechanical 
Engineering or equivalent, and have had works and 
arawing-office training with good experience in 
general plant design.—Write, stating age, education, 
qualifications and salary required, to the Personnel 
Manager, Ferodo Limited, Chapel-en-le-Frith, Via 
Stockport. E8023 a 


ENGINEERS 
are required by Sperry, manufacturers of high 
caine instruments, for the following posts 
at Brentford and Feltham (Middlesex) : 
PRODUCTION DEVELOPMENT ENGINEER 
to advise on methods and design changes 
required in adapting experimental instrument 
designs for ease of manufacture. In addition 
to good knowledge of machine shop tech- 
niques, an acquaintance with design problems 
and an engineering qualification would be an 
advantage. 
PRODUCTION ENGINEERS for:  . 
(1) Small batch high precision machining. 
(2) Assembly of precision equipments. | 
H.N.C. standard and good practical experience 
necessary. 
Good salaries and prospects of advancement. 
Write, quoting Ref. E257, to the Personnel 
Manager, mn 
Sperry Gyroscope Company Limited, 
Great West Road, Brentford, — va 


ENGINEERS with specialised training in the design 
and execution of prestressed concrete projects are 
required for permanent employment in Rhodesia and 
the Union of South Africa. Free passages, pension 
scheme, excellent prospects.—Full details to BOX 
TY/29, c/o 95, Bishopsgate, London, E.C.2. E973 A 


ENGINEER/DRAUGHTSMAN required for 
Mechanical Plant Development.—Application, giv- 
ing details of qualifications and experience, should be 
addressed to Personnel Manager, Holland & Hannen 
and Cubitts, Ltd., 1, Queen Anne’s Gate, London, 
S.W.1. E8015 a 


ENGINEER-DRAUGHTSMAN. Senior for 
chemical plant layout and detail. Near Waterloo. 
Site experience an advantage. Excellent salary, 
pension and bonus schemes.—_BOX No. E1162, 
** The Engineer.” A 
ENGINEERING.—A MAINTENANCE ENGI- 
NEER is required by a prominent manufacturing 
company in the Provinces for responsible duties in a 
new factory employing approximately D people. 
The duties will include taking charge of installing 
new plant and the carrying out of modernisations. 
Broadly, candidates must bave had sound experience 
in plant maintenance and some knowledge of the 
operation of ‘ncentive schemes would be an advan- 
tage. Preference will be given to those with a Uni- 
versity Degree and Graduates or Associates of the 
Institution of Mechanical Engineers. The starting 
salary will be not less than £1000 per annum and may 
be more for a man with particularly appropriate 
experience and ability. Please reply, giving full 
particulars.—_BOX No. E8054, “ The Engineer. A 


ENGINEERING EXECUTIVE 

Applications are invited for position of 
Senior Assistant to Engineering Director and 
Works Manager of large Engineering Works 
(Marine). Applicants, who must be British 
born Nationals, should give full particulars of 
training, qualifications, experience and age. 
Preference will be given to applicants who have 
held positions of responsibility for at least five 
years.—BOX No. E7997, “ The Engineer. A 


ENGINEERING INSURANCE COMPANY 
vacancy on its Engineering Staff in Manchester 
a qualified ENGINEER experienced in crane 
gn. Age 30-35. Pro 
contributory pension and o 
E8001, “‘ The Engineer.” 
ENGINEERING INSURANCE COMPANY 
invites ———- from not over 35. 
who 


of age less M.O.T. Certi' 
—— for 
ndon 


ive salary. Non- 


has 
for 
aa er benefits—BOX No. 

A 


° cate 

position as ENGINEER SURVEYOR in 

and surrounding districts. Progressive 

salary scale rising to over £1000 per annum plus 

ex! and allowances. Non-contributory pension 

dense and other staff schemes. Apply in own hand- 
writing —BOX No. E7903, “ The neer. 


A 
ENGINEERING SALES MANAGER.—Excep- 
tional opportunity with London concern having 
interests in every branch of eering and science. 
Sound, practical and technical training, — 
in sales promotion and management and ability to 
organise, are essential. Attractive salary and con- 
ditions. Age 30-50.—BOX No. E7923, “ The 
Engineer.” A 
ENGINEER REPRESENTATIVE, basic mech- 
anical engineering background and commercial expe- 
rience desirable. High and low-pressure pipework 
fabrication and ins tion, medium heavy forgings. 
required for North-West area, with occasional visits 
to Midlands. Applicant would be required to be 
based in Manchester area. State age, experience and 
salary required.—BOX No, E1142, “‘ The Engineer. 


SITUATIONS VACANT 


EXCELLENT POSITION for WELDER with 
—, up to City and Guilds or Institute of 
elding standard. Training for specialised work 
which will consist of some demonstration, tuition of 
welders, with possibility of foreign travel. Applicant 
should be prepared to take responsibility as extension 
i Reply, stating 
full particulars, including age and salary required.— 
A 


of service into department expected. 


BOX No. E1168, “‘ The Engineer.” 


FOREMAN PLATELAYER required for laying 
new and maintaining existing railway track at large 
steel works in the Midlands, Staff position, pension 
“ The 


scheme, free life assurance, &c. Write, giving 
of age and experience.—BOX No. E7908, 


Engineer.’ A 


G.E.C.-SIMON-CARVES 
ATOMIC ENERGY GROUP 
have vacancies for 


ENGINEERS 


interested in theoretical or experimental struc- 
tural and stress analysis for design and develop- 
ment work on reactor pressure vessels and 
complex steel structures. 


Previous experience is desirable but not 
essential. 


_ These posts offer excellent opportunities for 
imaginative young men under years of age 
who are anxious to join a rapidly expanding 
organisation in a new and important branch of 
engineering. The positions are suitable for 
University Graduates with or without an 
Honours gree and in some cases for candi- 
dates with a National Certificate. 

Apply, giving age and particulars of training 
and experience, to Personnel Manager (K.J.W.), 
The General Electric Company Limited, Fraser 
and Chalmers Engineering Works, Erith, 
Kent. E7960 A 


GENERAL SUPERINTENDENT (European), 
required for large well-established “British-owned 
factory in Calcutta manufacturing a wide range of 
electric motors, transformers, switchgear, &c. Must 
have had considerable experience in charge of shops 
producing similar equipment. Knowledge of latest 
manufacturing methods and processes, and ability 
to organise operations for fast and economical 
production essential. The man appointed will be 
required to plan and install an efficient piecework 
system in the factory where only day-work has been 
in operation up to the present, and good experience 
of the introduction and operation of piecework 
systems is essential. Age 30-40. Salary before tax 
including dearness allowance 3,300 rupees per month, 
plus travelling expenses, free passage to India 
including wife and family, free accommodation and 

ical attention. Appointment will be subject to a 
three-year renewable contract.—Reply with names of 
references to Secretary, A.E.I. Overseas, Ltd., Crown 
House, Aldwych, London, W.C.2. All applications 
will be treated in confidence. E1160a 


GLACIER METAL CO., LTD., 
KILMARNOCK, AYRSHIRE 


ENGINEERING MANAGER 


A qualified and experienced SENIOR PRO- 
DUCTION ENGINEER is required to control 
and develop the full range of production engi- 
neering activities in a factory production unit. 

He and his staff will be responsible for the 
continual review and improvement of production 
methods, the preparation of estimates and manu- 
facturing layouts, the design and ordering of job 
tooling, and the establishment of targets and 
time standards for production. 

The ideal applicant will be someone who has 
an Engineering Degree and/or membership of 
either the Institution of Mechanical Engineers or 
the Institution of Production Engineers ; a wide 
experience of production engineering, including 
development work, tool design, trouble shooting 
and some knowledge of estimating and planning 
routines. 

The factory is a modern one situated close to 
the Ayrshire coast and a generous salary and 
excellent prospects for further advancement are 
offered to the successful applicant. 

Applications, containing details of qualifica- 
tions, experience and present salary, should be 
sent to Personnel Manager, The Glacier Metal 
Co., Ltd., Kilmarnock. E8059 a 


GROWING CONCERN iron and steel dis- 
tributors, also sub-contractors for structural work, 
offer opportunity to YOUNG MAN with some know- 
ledge in this field. Good prospects for right man.— 
BOX No. E1171, “ The Engineer.” A 


JACKSON BROS. (OF KNOTTINGLEY), 
LTD., require ENGINEERING ASSISTANTS for 
maintenance and development work in a modern 
Glass Container Works. The posts are permanent 
and pensionable, and offer scope for further training 
and advancement. Previous experience in glass- 
works not essential. Successful applicants must have 
an engineering apprenticeship, must be either 
A.Grad.I.Mech.E., or studying for this qualification, 
and have had some experience in general works 
tenance. Experience in modern machine shop 
practice is an advantage. Salary will be according to 
qualifications and experience.—Applications to the 
Personnel Officer, Messrs. Jackson Bros. of Knot- 
tingley, Ltd., P.O. Box No. 2. E1136 a 


MACHINE SHOP SUPERINTENDENT re- 
uired by large British-owned Electrical Engineering 
mpany’s manufacturing plant in India. Applicants 
should be between ages of 30 and 40 years and have 
served a machine shop craft apprenticeship with 
subsequent experience in machining medium-sized 
legen on batch production. i should 
ve risen to foreman or potential foreman status 
and be able to demonstrate machine tools and train 
labour. Experience of blanki presses, electro- 
plating and light non-ferrous casting desirable but 
not essential. The appointment is a senior one, 
would be for 3 years in the first instance, with passage 
accommodation, medical expenses for self and 
family provided free. The on salary before tax 
would be in the range of 1800 and 2250 rupees per 
month, depending on age and experience. he 
appointment is pensionable.—Full details should be 
sent to Secretary, A.E.I. Overseas, Ltd., Crown 
House, Aldwych, London, W.C.2. E1153 a 


THE ENGINEER 





SITUATIONS VACANT 


LARGE ENGINEERING GROUP requires 
outstanding young man to assist in the technical 
development and management of one of its sub- 
sidiaries in the Manchester district. The successful 
applicant will be assistant to the managing and 
technical directors. Knowledge of paper making and 
converting machinery an advantage but not essential. 
The position is in the salary range of £2000 per annum 
according to experience and qualifications.—Appli- 
cants must submit full details of age, education, 
qualifications, experience and salary required to 
BOX No. 506, Dorland Advertising, Ltd., 18-20, 
Regent Street, S.W.1. E8034 a 


MANAGER REQUIRED FOR LARGE 
CENTRAL WORKSHOPS 


A ger with ing qualifications and 
a capacity for leadership is required by the West 
Midlands Divisional Coal Board for the central 
workshops of their North Staffordshire area. 
Salary will be within the range £1000 to £1600. 

The workshops, located at Hem Heath 
Colliery, Trentham, Stoke-on-Trent, will employ 
between 200 and 300 men when fully nianned. 
They will serve all the collieries in the area. 
Reconditioning of mining machinery and fabrica- 
tion of a certain amount of new equipment will 
be their main functions. 

The post is one which requires a man who has 
had appropriate experience, including service as 
a senior executive either in a workshop of similar 
type or in a general engineering workshop. 

Evidence will be required of the successful 
application of modern production, planning and 
industrial managerial organisational methods in 
all their aspects. 

Minimum technical qualification required is 
a Higher National Certificate in either Mechani- 
cal or Electrical Engineering, or equivalent. 
Membership of an appiopriate recognised pro- 
fessional body will be an advantage. 

Detailed applications should be sent to the 
Area Staff Manager, West Midlands Divisional 
Coal Board, 72, Leek Road, Stoke-on-Trent, 
by August 31, 1957. E8028 A 








MANAGEMENT SELECTION, LIMITED, 


have been retained to advise on the appointment 
ofa 


WORKS MANAGER 


for a young company (50 employees) in the 
North-East, which is a subsidiary of a well- 
established Canadian organisation specialising 
in drilling equipment. At present the company is 
mainly concerned with the U.K. market, but the 
future programme involves extension of its 
activities throughout the sterling area. 


The Works Manager will be responsible to the 
Managing Director for all aspects of manufac- 
ture, production control, stores and maintenance, 
and will be expected to take an active interest in 
the future development plans. 


Candidates must have attained a position of 
responsibility, preferably as production or works 
manager, and have experience of modern 
machine shop practice and production control 
methods. A degree or other professional quali- 
fication in mechanical engineering essential. 
There is a non-contributory pension and insur- 
ance scheme and the company is prepared to 
assist with removal expenses, if required. 


Preferred age 35-40. Salary not less than 
£2000. 


Please send brief details in confidence, quoting 
reference G.494, to M. B. Berks, Management 
Selection, Limited, 17, Stratton Street, London, 
W.1. No information will be disclosed to our 
clients until candidates know their identity and 
have given permission after personal discussion. 

E8057 a 


MECHANICAL ENGINEER required by Smiths 
Motor Accessories, Ltd., H.N.C. standard and at 
least 5 years’ practical experience in light engineering, 
preferably instrument testing —Apply to Mr. D. H. 
Squire, Cricklewood Works, N.W.2 (GLA 3333). 
E7990 a 


MECHANICAL ENG! NEERING DRAUGHTS- 
MAN required for interesting work in a Civil 
Engineering Plant Office. Age 21-25 years.—Appli- 
cations, stating education, technical qualifications, 
experience, salary required, and age, should be sent 
to: WEST’S PILING AND CONSTRUCTION 
CO., LTD., Bath Road, Harmondsworth, West 
Drayton, Middlesex (opposite London Airport). 

E8000 a 


ECHANICAL ENGINEERS, with B.A. or 
B.Sc. Degree, required for work in connection with 
nuclear power stations, by well-known consulting 
Engineers in London. Applicants should have pre- 
vious experience of the design and/or operation of 
steam turbines, pumps, high-pressure steam and feed 
ranges, feed heating systems and pumps, and circulat- 
ing water systems and plant, and compressor plants. 
Applications, stating in detail age, education and 
previous experience, in candidate’s own writing.— 
BOX No. E8048, “‘ The Engineer.” A 


MECHANICAL ENGINEERS.—Progressive and 
expanding industrial organisation situated in a 
pleasant area in the South of England requires 
Mechanical Engineers for the design, construction 
and maintenance. of plant and equipment for the 
production and processing of synthetic resins. 
Excellent opportunity for men with adequate 
qualifications, energy and initiative to progress to 
— of responsibility in a managerial capacity. 
tarting salaries up to £1200 per annum. Profit- 
sharing, pension fund. Assistance in house purchase, 
facilities being available in approved cases for sub- 
stantial loans. Lodging allowance for a period not 
exceeding six months at the rate of £260 per annum 
to married men whilst maintaining two homes. 
Refund of removal expenses incurred in removing to 
the new place of work of up to £50. Apply in 
writing.—BOX No. E7996, ‘* The Engineer.” A 


Aug. 23, 1957 
SITUATIONS VACANT 


MECHANICAL LAYOUT DRAUGHTSME 

possessing Higher National Certificate or equivalent 
qualifications, required by well-known consultiy 
engineers in London for work on nuclear power 
Stations. Applicants should have previous eXperie 
ence in the layout of power station plant, high 
low-pressure pumps and pipework and turbine-house 
and circulating water auxiliary plant. Applicati 

in the candidate's own handwriting, giving full detail 
of education and subsequent training and experience, 
BOX No. E8049. ** The Engineer.” A 


MO XEY, LIMITED, have vacancies for PRO. 
ENGINEERING DRAUGHTSMEN in thee ae 
mingham office, bulk handling or good st 
experience essential Bonus and pension schemes 
and canteen facilities—Apply, 13, Augustus Road, 
Edgbaston, Birmingham, 15. E1166 4 


POWER-HOUSE SUPERINTENDENT te 
quired by the Baghdad Electricity Services for Steam 
power station, medium pressure, 41MW installed 
Capacity, Babcock boilers agd Parsons turbo. 
alternators. Three years’ initial contract, three 
months’ leave after twenty-four months in 
First-class passage paid for successful applicant ang 
family. Salary Iraqi Dinars 170 per month, plus 
high cost-of-living allowance ID.22 to 25, accordj 
to number in family. Free house and heavy furniture 
provided. Age 35 to 45 years. Provident fund exists, 
—BOX No. E7991, “‘ The Engineer.” A 


























PROJECT ENGINEERS (ELECTRONIC 
AND MECHANICAL, INCLUDING 
INDUSTRIAL PHYSICISTS) 


Nash and Thompson require a Senior and 
Junior Project Engineer for electronic instrument 
development, also a Senior and Junior Engineer 
experienced in developmeat of precision mech- 
anical and hydraulic units. 

We are sure that the wide and varied range of 
work in our laboratories will be of absorbing 
interest to the enthusiast in an organisation not 
large enough to cause frustration. 

Apply, giving complete details of education, 
experience and salary required, to the Director 
and General Manager, Nash and Thompson, 
Ltd., Oakcroft Road, Chessington (off Kingston 
By-Pass), Surrey. E8056 a 


ROWNTREE AND CO., LTD., require an 
ENGINEER for their engineering research depart 
ment at York. This post will be concerned with the 
design, development and installation of automatic 
machinery for packing, wrapping and box i 

Applicants must have a good technical education, 
University Degree preferred, and some experience 
in the design of automatic machinery.—Intending 
applicants are requested to write in confidence for 
official application form to the Staff Officer (Men) 
(ref. R.W.R.), Rowntree and Co., Ltd., The Cocoa 
Works, York. E8071 


SALES REPRESENTATIVES (two) for SE 
England and N. England required by old established 
company manufacturing extensive new range of 
drying and allied machinery. Applicants should have 
engineering background, preferably with experience 
and connections in the chemical and food industries, 
—BOX No. E1159, “‘ The Engineer.” A 


SENIOR DRAUGHTSMAN required for sted 
works in the Midlands area. Experience in sted 
works practice desirable but not essential. Good 
conditions and prospects and permanent situation 
offered to suitable applicant. Pension scheme 

free life assurance sch an facilities, 
Excellent salary range. Apply, giving age and 
experience.—BOX No. E7907, “‘ The Engineer.” 4 





SENIOR SHIPBUILDING 
DRAUGHTSMAN AND MECHANICAL 
DRAUGHTSMAN VACANCIES 


Applications are invited from suitably qualified 
Draughtsmen for the above vacancies. 

Applicants for the position of Senior Ship- 
building Draughtsman must be approximately 
40 years of age or more and have had con- 
siderable experience in small ship design and 
conversion. Preference will be given to appli- 
cants having experience of dredging equipment, 
bucket dredgers, cutter suction dredgers, trailers, 
self-propelled hoppers, The successful 
applicant will be required to supervise a small 
drawing-office staff and he must be prepared to 
take full responsibility. A generous salary will 
be paid to the right man and the position will be 
pensionable on a non-contributory basis after a 
probationary period of one year. 

Applicants for the position of Mechanical 
Draughtsman should also preferably be experi- 
enced in dredging machinery, but must, in any 
event, be thoroughly experienced in the design, 
&c., of ships’ machinery. They should not 
be less than 35 years of age. This position will 

ome pensionable after four years’ service. 

Assistance will be given towards housing in 
both cases, in the form of a loan repayable 
without interest. 

When applying, applicants for both positions 
must give the following information in writing : 

(a) Age, nationality and whether married or 

single. 

(b) 


Full details of career to date with posi- 
tions and degree of responsibility held. 

& Technical qualifications. 

d) Names of responsible persons to whom 
reference may made concerning 
character and technical ability. 

(e) Present salary and salary required if 
application is successful. 

(f) When available to take up new employ- 

_ Ment. — 

It is emphasised that only persons who are 
of proved ability and who have already held 
responsible positions need apply. 

Westminster Dredging Company, Ltd.. 
301, New Chester Road, 
Bromborough, 
Wirral, Cheshire. 


E1LISS a 


SENIOR MECHANICAL DESIGN 
DRAUGHTSMEN are invited to join a progressive 
design team engaged on varied and interesting work 
in the compressed air industry.—Write, or ’phone, 


details of experience, salary required, &c., to the 
Chief Dranghtemen, Air Pumps, Ltd., Bushey Road, 
London, S.W.20 (WIMbledon 9441). E7929 a 
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Aug. 23, 1957 
SITUATIONS VACANT 


sENIOR PLANT | ENGINEER, aged 35/45 
(A.M.LChem.E., or A.M.I.Mech.E.) for interesting 

‘ogressive position at large Chemical Works in 
grafOr , E.15.—Write full details age, qualifica- 
tions, experience and salary desired, to Staff Manager 
(Ref. S.), F. W. Berk and Co., Ltd., Commonwealth 
House, 1-19, New Oxford Street, W.C.1. E8017 A 


sENIOR TECHNICAL SALES ENGINEERS 
required, to introduce and sell fluid power trans- 
mission equipment to those manufacturers who make 
and want the best. Applicants should have Matricu- 
jation standard, have gooa engineering background, 

intimate knowledge of mechanical processes 
combined with electrical drives and transmissions ; 
age approx. 40. Give full details of education, quali- 
fications and experience, stating branch of industries 
and firms concerned, present salary—BOX No. 
E1167, “ The Engineer.” A 


STEEL WORKS ASSISTANT ENGINEER re- 
ired by a large Midlands steel works to supervise 
maintenance of a modern open-hearth melting 
shop and associated waste heat boiler installation. 
Applicants should be of Higher National Certificate 
standard or equivalent and have experience of modern 
steel works maintenance. This is a staff position 
with a pension scheme and free life assurance. Write, 
giving full details of age, experience and remunera- 
tions required.— BOX No. E7909, ‘‘ The Engineer.” 





TECHNICAL SALESMAN 


wanted for large engineering works in West 
London, dealing with extensive range of new and 
reconditioned hydraulic and rubber machinery. 
Acommencing salary of £1100 p.a. is offered, and 
there are good prospects of advancement. Pre- 
ference will be given to applicants with works 
and drawing-office experience. Contributory 
pension scheme. Apply, stating age, experience 
and qualifications—BOX E8076, “The Engi- 
neer.”” A 


TECHNICAL / SALES REPRESENTATIVE 
wanted to cover East, Mid and South Scotland, resi- 
dent preferably Glasgow-Stirling—Edinburgh area. 
To represent small firm of manufacturer/distributors 
of complete undergear equipment for all types of 
trailed vehicles, machinery, mobile equipment, &c. 
Some knowledge of engineering required. Applicants 
should write, stating experience and remuneration 
required.—BOX No. E1165, ‘‘ The Engineer.” 


THE CHESTERFIELD TUBE COMPANY 
require DESIGNER-DRAUGHTSMEN, preferably 
experienced in medium and heavy engineering handling 
equipment. Excellent opportunities and scope for 
theright men. Salary according to qualifications and 
experience, permanent position, five-day week, con- 
tributory pension scheme, canteen facilities, &c.— 
Apply, stating age, details of past experience and 
salary required, to Personnel and Welfare Depart- 
ment, Derby Road, Chesterfield. E8041 a 


THE CHESTERFIELD TUBE COMPANY 
wish to appoint a CHIEF DESIGNER to manage 
their Development Drawing-Office, having a staff of 
about seventeen. Applicants who should have 
experience in medium to heavy mechanical engineer- 
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SITUATIONS VACANT 


TRANSFORMER DEPT. SUPERINTENDENT 
required by large British-owned Electrical Engineer- 
ing Company’s manufacturing plant in India. 
Applicants should be between the ages of 30 and 40 
years and have served an electrical engineering craft 
apprenticeship with subsequent experience of all 
aspects of the manufacture of distribution and power 
transformers in the range of 50kVA. to 2500kVA. 
and up to 33kV. Applicants must be thoroughly 
conversant with modern methods and have reached 
at least the position of foreman on similar work, and 
be able to demonstrate and train labour. The appoint- 
ment is a senior one, would be for 3 years in the 
first instance, with passage accommodation, medical 
expenses for self and family provided free. The 
gross salary before tax would be in the range of 1800 
to 2250 rupees per month, including cost-of-living 
allowance, depending on age and experience. The 
appointment is pensionable.—Full details should be 
sent to the Secretary, A.E.I. Overseas, Ltd., Crown 
House, Aldwych, London, W.C.2. B1IS4 a 
WELDING ENGINEERS required in London 
office for preparation of weluing procedure specifica- 
tions for alloy materials, and for liaison with drawing 
and design offices and sub-contractors on welding 
problems. Also for works at Egham, Surrey, to 
revise procedure specifications in accordance with 
actual welding practice and procedure tests, and to 
assist in development of new welding techniques and 
application of new welding machines. Experience 
of Class 1 welding of heavy pressure vessels or high 
pressure pipework is essential. Technical qualifica- 
tions Higher National Certificate or equivalent.— 
Write stating age and experience : Foster Wheeler, 
Limited, 3, Ixworth Place, S.W.3. E8030 a 





SITUATIONS VACANT i 








ESTIMATING ENGINEER 


Applications are invited for an appointment in the 
Project Group of 


BRITISH OXYGEN ENGINEERING LIMITED 


The work involves estimating and tendering for plant components such as pressure 
vessels, scrubbers, pipework and machinery for handling gases, and good experience in 
this, or a related field of work, is necessary. 


The Company offers excellent salaries and conditions of service and assistance with 
house purchase expenses will be given to people from outside the London Area. 


Applications, giving details of experience, qualifications, age and salary required, 
should be sent to: 


Personnel Manager, British Oxygen Engineering Limited, 
160 Piccadilly, LONDON, W.1 


E8016 A 








STEELWORKS MECHANICAL 
ENGINEER FOR INDIA 


Mechanical Engineer, with overall expe- 
rience of Steelworks Plant who wishes to 
save 50 per cent of his salary over the next 
three years, is required to supervise the 
erection and commissioning of a large inte- 
grated Steel Plant being erected in India. 
Conditions of employment are good and the 
location is healthy. Good salary and allow- 
ances are paid to an experienced man, who 
should be over 35 years of age.—Applica- 
tions, stating age, education, experience and 
whether married or single, shou!d be made to 
BOX No. E8036, “‘ The Engineer.’’ A 
















Designers & Draughtsmen 


MECHANICAL 


Applications are invited from men with good experience 
of CHEMICAL PLANT DESIGN, including pressure 
vessels, heat exchangers, pipe work, pumps, etc., and/ 
or GENERAL PLANT LAYOUT & INSTALLATIONS. 


These are important posts in an interesting field of 
work, and are located at the Company’s Offices in 


CENTRAL & NORTH LONDON 
Excellent conditions of service are offered including 
ASSISTANCE WITH HOUSING 
Local interviews can be arranged. 


Applications in writing or by telephone giving 
full details of age, experience, qualifications and 
salary required should be made to:— 


Staff Officer, 
British Oxygen Engineering Ltd 
Angel Road - Edmonton 
LONDON, N.18 


Tel: EDM 3020 

















E85 A 





ing, will find ample scope for initiative and g 
tion in the development of special plant of a highly 
mechanised type. A substantial salary will be paid 
to the right man. Permanent position, five-day 
week, pension scheme and canteen facilities.—Apply, 
stating age, details of past experience and salary 
required, to Personnel and Welfare Department, 
Derby Road, Chesterfield. E8007 a 


THE DISTILLERS COMPANY LIMITED 


The company has a vacancy at the South 
Wales factory of its subsidiary, British Resin 
Products Limited, for a technically qualified 
man to occupy a responsible position in a labora- 
tory being established to provide Technical 
Service for a new thermoplastic material. The 
factory is situated in pleasant semi-rural 
surroundings near Caraiff. Applicants should 

a between 25 and 35, and should pre- 
ferably hold a Degree, or equivalent qualifica- 
tion, in Chemistry, Physics or Engineering ; 
good experience of the plastics industry is 
essential, whilst experience of plastics fabricating 
equipment (e.g. injection machines, extruders) 
is desriable. Salary according to qualifications 
and experience. _Non-contributory _ pension 
scheme.—Write : Staff Manager, The Distillers 
Company Limited, 21, St. James’s Square, 
London, S.W.1. Quote Ref. 45/57. E8014 a 





WORKS ENGINEER 
(with prospects of a Board appointment) 


An important company in the North of 
England concerned with manufacture in the 
woodworking industry, invites applications 
from qualified mechanical engineers for the 
appointment ot a Works Engineer, to be respon- 
sible to the Managing Director for all engineer- 
ing, other than production, and would be re- 
quired to manage and co-ordinate the services, 
maintenance and other engineering functions of 
the company. : , ' 

Previous experience in the woodworking 
industry would be an advantage, but it is not 
essential. Qualifications should include A.M.I. 
Mech.E., and good general mechanical experi- 


ence with evidence of organisation and 
nagerial ability. 

ae range 33/50. Salary £2000-£3000 

(approx.) 


Full particulars, stating age, qualifications, 
experience and degree of responsibility, to : 


The Secretary, 
THE PROFESSIONAL ENGINEERS 
APPOINTMENTS BUREAU, 
9, Victoria Street, 


London, S.W.1. E7979 a 


WELL QUALIFIED young ENGINEER, trained 
in electrical engineering or electronics, required by 
large firm of charte patent = in —_——— 
a Excellent prospects. State present salary 
and details of training~-BOX No. E1164, “‘ The 
Engineer.” A 





SENIOR 
DRAUGHTSMAN 


required, experienced in heavy machinery 
plant layout and material handling ; _first- 
class man only. 


This is an opportunity to join small team 
in large organisation, offering regular 
employment with good salary, pension fund 
and profit-sharing bonus. 


Reply, giving full particulars of experience, 
age, &c., to 


The Chief Engineer, 

THE ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS LTD., 
Portland House, Tothill Street, London, S.W.1 

E7855 A 








PAMETRADA RESEARCH 
STATION, WALLSEND 
requires a 
DEPUTY DIRECTOR 
(DESIGN) 


The position is a very highly responsible 
one and offers very real scope for the develop- 
ment of marine turbine designs. Applicants 
should have a University Degree in Mech- 
anical Engineering and have had wide expe- 
rience in the design and manufacture of 
steam turbines operating under high inlet 
conditions, and also have held a responsible 
Design Office position. A knowledge of gas 
turbine design and construction is an addi- 
tional advantage. Applicants should be aged 
between 35 and 45, although some departure 
at the upper end of the scale will be con- 
sidered if all other requirements are satis- 
factory. The position is permanent and pen- 
sionable. The salarv offered will be in the 
region of £3500. according to qualifications. 
—Applicants should send full particulars of 
qualifications, experience, &c., to the 
Director, Pametrada Research Station, 
Wallsend Northumberland. Replies will 
be treated in the strictest confidence. E7922 4 











NUCLEAR POWER STATIONS 


PRESSURE VESSEL ENGINEERS 
& DRAUGHTSMEN 


Applications are invited for the following appointments in the 
ATOMIC ENERGY DIVISION 
of 


The General Electric Company Limited 


(1) PRESSURE VESSEL ENGINEERS 


Applicants should have design experience on pressure vessels for the 
refinery or chemical industries and should be conversant with the various 
codes of practice. Shop fabrication or site erection experience would be 
an advantage. Minimum qualifications H.N.C. 

Duties would include the development of designs, from initial concept to 
fabrication stage, of the numerous pressure vessels which are required in 
this field for power stations and research projects. Some of these vessels 
are the largest and most complex of their kind and require the careful 
solution of many novel problems. 


(2) SENIOR DRAUGHTSMEN 


Applicants should be experienced in pressure vessel work, preferably with 
some design experience. Minimum qualifications O.N.C. 

Work involves the preparation and checking of layout and design draw- 
ingsand the checking of fabrication drawings. The scope of the workissimilar 
to that mentioned in (1). Suitable applicants will be required to undertake a 
certain amount of design work. 


(3) JUNIOR DRAUGHTSMEN 


Applicants who do not possess the experience required for posts in (1) 
and (2), yet who are interested in this field, will be considered for positions 
as Junior Draughtsmen. In the absence of other qualifications they should 
be studying for at least O.N.C. 





All the above posts provide opportunities for advancement in a rapidly 
expanding industry, and attractive salaries will be offered to suitable 
applicants. 


Appointments for interview may be made by telephone and interviews can 
be arranged in London, Manchester, Newcastle or Glasgow. Housing assist- 
ance can be given to suitable applicants and removal expenses will be paid. 
Holiday arrangements already made will be honoured. Written applications 
should be sent to the Personnel Manager (P.V.), The General Electric 


Company, Limited, Erith, Kent. Telephone, Erith 3011 ; Extension 45. 
E8026 a 





Classified Advts. continued on page 8 
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SITUATIONS VACANT SITUATIONS VACANT SUB-CONTRACTING MACHINERY, &c., WANTED 
WANTED URGENTLY—ALUMINIUM SHEET 
DESIGNER PRODUCTION ROLLING MILL, Ingot seed 350 x 500mm., thie 
D UGHTSMEN AUTOMATIC MILLING pv 2 Rad - —o, to ey.” —. 600mm. wi 
RA LU Capacity available on PROGRAMME CON- ickness from 9: /mm. te 23mm. Output approg, 
MANAGEMENT TROLLED MILLING MACHINES. Also mately 300 kgs. per day—BOX No. E8075, 
Men with flair for design work ofile Turning and Boring. steht ‘ ? D 
required b welbeeuainined: and Aepmpeny etety innnen 6 ebetiny thos tit NY competitive Prices Precision inspec: WANTED.—Fixed Tower Crane, capacity 40 toy | quantity 
se : y ‘ ‘ : to make an early appointment to its senior BOX No. F8012, “‘ The Engineer.” MW at 100ft. radius. Maximum hook height 129, | ~ contain 
bine apse Engineering firm in staff. The company’s activities are closely ee ee ee cooled, 
: f , 400/3/ 
South West London. This Company interlinked with several new aspects of P ncn Sn 100 - “aie ao Five 5°62 
is engaged in building Paper Making modern industry at home and abroad and YORKSHIRE IRON FOUNDRY, having con- wah ot, sihost motor, Full details. BOX x an 
Machinery which presents interest- offer broad and valuable experience to a man siderable coneky, oO" ” =~ up > 2 ; i acs ? | Three. Ur 
: : : sie ‘ : ; tons, would like to hear from firms interested in engine 
ing engineering problems. There joining now. Qualifications required are a iilizing this Capacity or who might be interested in seroke, | 
are opportunities for studying University Degree in Engineering or Science, co-operation in the production of equipment in which FOR SALE 
‘ ‘ . : : : iron castings form an important part. Ample room 
equipment in the field, and working experience of proauction, both cascutive and for extension and development.-BOX No. Ell4i, } C 
on new projects. shop-floor, aeoores — ofa et “ The Engineer.” MW 
; ; respons- 
Applicants should have qualifica- wivhaadmmomatioraaiaphne it V 
. | lt Hi ibility at an early age and in return to advance 
} 
tions at icast equal to igher quickly to the £3000-£4000 salary bracket. IMMEDIATE VALUE !- 
National Certificate. There is a Age 28 to 35. This is a pensionable 
pension scheme, and the prospects appointment. Please apply with brief details DESIGN C A P AC ITY TWO NEW Press Brakes, welded steel plate build, 
and salary are very good. Reply.— of age, education and experience in strictest ‘J nema to » ; ae pong bo capacity re by 3/I6in, | ~ 
“ . ” “i “ in., gap epth in open ends in., with je 
BOX No. E7930, “* The Engineer. confidence.-BOX No. E7998, “ The Consulting Engineers offer the services oh af vesbation tents for ae ee 
‘ A Engineer.” A of their Engineering Design Dept. 94 tons, ° oe Welght aie 
FOUR NEW _ BESCO All-Metal, Hand- 60 
Specialising in:— Guillotines, Type SH, capacity 40in. by 14 - volts Dc 
. mild steel, cast iron legs, cuts sheets of I One 
MECHANICAL HANDLING by means of successive cuts. eer | ae, 33 
STRUCTURAL STEELWORK ag oe mmaco iiand-Lover Ratchet-Action, Double. a FT 
nded Punching, Shearing and Section C ir 
Designers & Draughtsmen REINFORCED CONCRETE Machine, “Type” SECS, -on' four-wheel rrctt | 4044 
apacity : shears tes i ; 
CIVIL & ARCHITECTURAL SPECIAL PURPOSE MACHINES to fin, at bars up t0 Sti, by fin, crops roung | "8 2 
to Ifin., squares up to Ifin., other secti Mees 
PRODUCT DESIGN, TOOLING Reade co Nae coc Big § lly sone ions in | suxiliarie 
Applications are invited from men with good j — 7 P iin. hole through ; ” 
experience in architectural and civil engi- Com plan insta : 
neering work related to the design and = . — lied St a, = cums ten ; 
Pe construction — new eee =, : commissioned. frame, complete with all hydraulic ‘equipmen, aa 
ese are important posts in an interesting field o: o 48 including pump suitable for /440/3/50, pu 
work, and are located at the Company’s Offices in British Geco Eng. Co. Ltd. pressure 80 tons, blankholder pressure $s" toen 100-1 
“A aximum pressure both slides 135 tons, 
HARLOW, ESSEX Adelaide House, stroke adjustable up to 20in., blankholder pre 
Excellent conditions of service are offered including _LONDON BRIDGE, E.C.4 ‘i i cocngent « 10in. a 
: ‘ “Slide Forging Hammer, front work sy 
ASSISTANCE WITH HOUSING Telephone: MANsion House 8277 port table ; capacity : round and square bars ot Nearly 1 
Local interviews can be arranged. E7362 Mw to approx. lin, tubes up to approx. 3in. diameter, mm 
Applications in writing or by telephone giving Weight approximately 36 cwt. 58ft., 
full details of age, experience, qualifications and WIEDERMANN Hand-Operated Turret Punching } Flectri 
salary required should be made to:— Machine, Type R4, 12 punching stations, on stand; 
: MISCELLANEOUS capacity #in. diameter holes through 3/16in., of REED 
Staff Officer, 1}in. diameter through 14 s.w.g., gap depth 24in. 
mi ° ° stroke 9/16in., fitted with 12 punches and dig | Woolv 
British Oxygen Engineering Ltd 350 WOODEN PACKING CASES, length 27in tin. to Idi. 
eight 13in., width 224in. ; 4in. ply top and bottom, 
Angel Road - Edmonton rope handles. As new, 1 6d. each.—Bassett, PO TTA CHINE TOOTS NE USED m 
gre ih ha 331, Kingsland Road, E.8. E1170 1 Of Every Description. Attractive Prices’ 
el: M 
E84 A sae Guna F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
LATTICE STEEL Erection Masts (light and Telephone : orp 4681-3771 ; 
heavy), 30ft. to 150ft. high, for immediate hire.— 
TRU CTU R AL DESIGN ENGINEERS Bellman’s. 21, Hobart House, Grosvenor Place, LANSDOWNE HOUSE, 41, WATER STREET, 
Ss S.W.1 (Phone, SLOane 5259). E112 K BIRMINGHAM, 3. 
Telephone : Central 7606-8. E209 g UNION 
AND and F 
VALES PLANT REGISTER LIMITED UNION 
DESIGN DRAUGHTSMEN OFFER FOR HIRE wand 
A range of Delmag Diesel Pile Hammers and Match- aaa F 
“< Frames. Raye a D6 — ol — with UNION 
° . * . * + elmets to suit all niles immediately available. F 
A number of interesting vacancies are vans ee ripen a engaged upon the i Further, detail from 4, Lower Grosvesor tame UNUSED D.C. GENERATORS uON 
desi f overhead structuies in connection with Railway Electrification contracts. ondon, §.W.1. Telephone : toria ’ ° 
esign of ov 8080, 9886 (15 lines). E484 k ” pe PROMPT DESPATCH) m2, 
sla a , , as : antity of 24kW. and 15kW. Co Ww 
Location is at Kirkby, near Liverpool. Pay, prospects and general conditions of employ 100-volt D.C. Generators, by LD ECO aa UNION 
ment are excellent, including superannuation scheme, bonus and five-day week. E.E.C. drip-proof. frames with endshield -— and F 
| PATENTS | roller bearings, various speeds between 1440 and [NILES 
Applications, giving details of age, qualifications and experience, should be submitted to : 30kW. Compound Wound 2 Generators, by NILES. 
THE PROPRIETORS of British Patent No. - me Ey p-proof frames, 1100 r.p. Turn 
Works Personnel Officer, 710,548, for “IMPROVEMENTS IN THE _ With endshield ball/roller bearings, 230 volts,” NILES 
! CHROMIUM-PLATING OF METAL OBJECTS,” Turni 
Reference C/2 desire to enter into negotiations with a firm or firms GEORGE COHEN. Barly ¢ 
British Insulated Callender’s Cables Limited, “a the reg of Fo age ae ae the ont of eT SONS AND CO. LTD . Write 
ereunder.—Further particulars may obtain : ‘i 
Prescot, Lancs. from Marks and Clerk, 57 and 58 Lincoln's Inn WOOD LANE, LONDON, W.12, DIN 
E8011 A Fields, London, W.C.2. E8021 H LX bn niaty he Ege j and 
r. 
THE PROPRIETORS of Patent No. 693,530, for Tel.: Pudsey 2241. E201 o 
“IMPROVEMENTS IN OR RELATING TO 
MEMBER: and No. 704139, for_ “IMPROVE: —_ 
.” an o. 139, for “ - 
MENTS IN OR, RELATING TO CONNECTIONS VALES PLANT REGISTER LIMITED 
,” desire to secure 
SITUATIONS WANTED SUB-CONTRACTING | commercial exploitation by Licence or otherwise in OFFER FOR IMMEDIATE SALE _ 
the Unit ingdom.—Replies to Haseltine Lake an One 2-ton Neal NM Diesel Mobile C: D 
ae pe N rane. Ruston 
CHIEF ENGINEER, A.M.LMech-E. (39). Present KELLERING and Profile Milling in all metals, 00,28 a Chancery Lane, “Engine. 35ft. jib, on pneumatics. New 1952 pube, 
position 6 years. Responsible for all development, Send us your die blocks to copy from wood or plaster setae Good condition. Green. 
Gesign and production on woodworking and building masters. Up to Sft. by 8ft. max. size, Weare die THE PROPRIETOR of British Patents Nos. Two Jones “ Super 40” 3-ton Diesel Mobile Cranes, 
engineering machines and general sub-contract work. Copiers to the trade——-ARMYTAGE BROS. 711,298, 711,299, 709,958, entilted “ IMPROVED 24ft./30ft. jibs, on solids, overhauled and in exe} 3, 
Present salary £1200. Seeks appointment as General (KNOTTINGLEY), Ltd., The Foundry, Knotting PLUG CLOSURES FOR HANDHOLES AND cellent condition. £1150 each o.n.o., on pneue 
or Works Manager or similar.—BOX No. E1169, ley, Yorkshire (Tel: Knottingley 2743/4). E948 Mw THE LIKE OF PRESSURE VESSELS,” “A GATE _,, matics £1300 each ono. d 
“ The Engineer.” B PRECISION ENGINEERS.—Personal service for VALVE WITH AN IMPROVED BONNET AND On¢ S-ton Smith Diesel Driven Mobile Crane, type 
prototypes, small quantity machined parts and equip- SEALING MEANS THEREFOR,” and “IM- 45 Super. Powered by Dorman Diesel Engin 
ments. Design and development undertaken. A.D. PROVED PLUG CLOSURES FOR HAND AND with 32ft. 6in. jib, on twin pneumatics, with ced 
SUB-CONTRACTING Approved.—Bowyer, Smyth and Partners, Lid, LIKE HOLES IN PRESSURE VESSELS,” offers  coh.,,bje” 1949. Overhauled and in excellent 
Vv rd Walk, Clerk li, E.C.1 (Phone, TER- same for icence or otherwise to ensure practica . 4 
ps ag 51 way re C E650 mw _- working in Great Britain.—Inquiries to Singer, Stern One 15-ton Henderson Single Motor Electric Derrick 








ACCURATE MACHINING 


also on Models and Prototypes, &c. 





LIMITED CAPACITY AVAILABLE 


and Carlberg, 14, E. Jackson Boulevard, Chicago, 4, 
Illinois, U.S.A. E8027 # 














Crane, 100ft. jib. In good condition. 

One Butters 7-ton Electric Derrick Crane, 100ft. jib. 
In good condition. 

One Butters 5-ton Steam Derrick Crane, 100ft. jib, 


HB BORING PLANING. Recently overhauled, 
TURNING. Surfacing and Boring, 48in. Ww One 10-ton Coles Mobile Diesel Electric Crane, 30ft. 
PRESS TOOLS, gigs AND & XTURES onl a a: MACHINERY Etc. WANTED wh. fn, teu Hat On me 30n.| 
swing by 7ft. Gin. Capstan 24in. class condition. 


GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS) LTD. 
1a, AUBERT PARK, LONDON, N.5. 
CANonbury 1075S. E871 mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E575 mw 


bar. 
MILLING. Horizontal, Vertical and Universal. 
DRILLING. Pillar and Radial, 4ft. 
Genera! Fitting, Fabrication, Profiling, Welding. 
Sub and Complete assemblies. 
NUFLOOR LIMITED 
GA res Divisio 
BASILDON, ESSE 
‘elephone : Basildon 20201. 


READY MONEY for Redundant Electrical Equip- 
ment. Complete works b t outright for expert 
and rapid dismantling.—F. C. Larkinson, Ltd. (Est. 
1880), Hitchin Street. Biggleswade, Beds (Tel. 2391) ; 
12 branches throughout the country. E959 F 


WANTED, Machines of all Types. 

CASH PAID. 

Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 

Birmingham, 12, VIC. 1278, 1279, 1270 0856. - 
F 


One 5-ton Smith Steam Loco. Crane. New 1951. 
wie on gauge. 35ft. jib. Good condition, 


Further details, 14, Lower Grosvenor Place, Lond 
-W.1, Tel. Nos. VICtoria 7531, 3501, 8080, 
9886 (15 lines). £483 G 
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Aug. 23, 1957 
FOR SALE 


600 


DIESEL ALTERNATOR SETS 


Quantity 30kVA. GARDNER/MAWDSLEY self- 
contained Sets, engine vert., 4 cyl., 4LW radiator 
poor oy electric start, 1000 r.p.m., alternator 


400/3/50. 
Five ~ G2SkVA. LISTER/E.C.C. Sets, engine vert., 
single cy!., 9/1/35, 4 stroke, hand start, 1000 r.p.m., 
alternator 0. 
Three Unused 5-625kVA, RUSTON/E.C. Cc. am, 
engine vert., twin cyl., 2VTH radiator cooled. 
stroke, hand start, 1000 r. p.m. alternator 0/1150. 








GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE .LONDON, W.12. 
Tel : Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 


Tel.: Pudsey 2241. E200 G 





B.C.S. 


One 600kW Sulzer Diesel Generating Set, 220/440 

volts mD. C., complete with auxiliaries, spares, &c. 
One 850kW. ulzer Diesel Alternator Set, 400/440 
volts, 3 phase, 50 cycles, 428 r.p.m., complete with 


ETA McLaren/Brush Diesel Alternator Set, 
490/440 volts, 3 phase, 50 cycles, 1000 r.p.m., com- 
plete with auxiliaries and switchboard. 

Two 20kW. Hill and Co./Delco Diesel Generating 
sets, 120 volts D.C., 1450 r.p.m., complete with 
auxiliaries. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29346. 7G 





100-TON ELECTRIC OVERHEAD 
TRAVELLER 


FOR SALE 


Nearly new 100-ton Electric Overhead Travelling 
Crane, 100ft. span. Span can be reduced down to 
S8ft., at which the lifting capacity is 190 tons. 
Flectric 400 volts, 3 phase, 50 cycles, 72ft. lift. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 

Woolwich Industrial kstate, London, S.E.18. 

Tel.. Woolwich 7611/6. E970 G 








NEW HORIZONTAL AND _ ._ 
VERTICAL BORERS 


UNION 2}in., Model BFT.63, Horizontal Boring 
and Facing Machine, table type. 

UNION 3tin., Model B 80. | Horizontal Boring 
and Facing ee table type. 

UNION 4in., Model BFT.100, Horizontal Boring 
and Facing Machine, phn type. 

ION Sin., Model BFT.125, Horizontal Boring 

and Facing gooey table type. 

UNION Sin., Model BFP. 125. > Horizontal Boring 
and Facing Machine, floor ty, 

UNION 6%in., Model BFP. seb, Horizontal Boring 
and Facing Machine, floor ty; 

UNION 8in., Model BEP.200, Horizontal Boring 
and Facing Machine, ne type. 

NILES 52in., Single ae Vertical Boring and 
Turning Mill, Model DKES 1320. 

NILES 6ft. 6in., Double lees Mpg Boring and 
Turning Mill, * Model DKZ 2000 x 1250. 

NILES 13ft., Double Column Gna Boring and 
Turning Mill, Model DKZ 4000 x 2000. 

pFarly delivery. Demonstration o appointment. 
Write for details. 


DIMCO (GT. BRITAIN) LIMITED, 
415-417, ieee STREET, 





W.1. 
Tel.; MAYfair 1585. E872 Go 
B.C.S. 
15,000 Babcock and Wilcox C.T.M. type Water 
ube, 180 Ib., with superheater, economiser by 
n. All mountings. 
3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E7878 G 








RFT. BY IN. BENNIE FOLDING MACHINE 
sale. Motor-driven, Swing Beam Universal Fold- 
g, Rounding and Box-Forming type, max. lift of 
op beam 184in., adjustment to bed and folding beam 
., smallest trunk formed over beam 18in. by 18in. 
t tube formed 16in. diameter, gearbox drive 
lever control to reversing friction clutches, 
ating all beams ; safety slip pping clutch between 
box and main drive shaft. ght about 14 tons. 
~Full details, illustrations, &c. & fon F, J. Edwards, 
ited, 359, Euston Road, London Caney _” or 

1, Water Street, Birmingham, 3 (Central 7 ™ 
G 


ISSEN on HUTS for sale. Prom mpt despatch 
16ft., 24ft. and 30ft. wide huts ; ; also “ Romney” 
uts, = “a and “‘ Blister" Hangars, 86ft. in. 
91ft. wide. These buildings are in various 
hs and comprise steel framework with gal- 
ised corrugated steel sheeting.—Ful! details don 
t. 115, J. Thorn and Sons, Ltd., Brampton 
Bexleyheath th Kent (Tel., Bexleyheath oe 

oe 


THE ENGINEER 


FOR SALE 





HIGH CLASS 
HORIZONTAL BORERS 
AVAILABLE FROM STOCK 


KEARNS “S” Collet Chuck Type, motor drive, 
table size 22in. by 16in., long. table traverse 24in., 
cross traverse 12in., vertical adjustment of spindle 
12in., 6 spindle speeds 65-500 r.p.m. 

GIDDINGS and LEWIS 25RT Traversing Spindle, 
spindle dia. 2tin., spindle travel 274in., max. 
distance spindle to table 28in., table size 24in. by 
24in., max, distance spindle nose to outer stay 60in., 
speed range 15-400 r.p.m. 

PEARN-RICHARDS “PRT” 1 Patent Type, 
traversing spindle and continuous feed facing head, 
spindle dia. 2+in., facing capacity 24in., sliding 
table 39in. by 24in., speed range 4-296 r.p.m. 

RICHARDS HB2 Traversing Spindle, spindle dia. 
2iain., spindle travel 24in., max. distance spindle 
to table 34in., max. distance spindle nose to outer 
stay 6ft. 6in., table size 39in. by 30in., speed range 
16-400 r.p.m. 

RICHARDS HB2A Traversing Spindle, spindle dia. 
3in., spindle travel 24in., max. distance spindle to 
table 34in., max. distance svindle nose to outer stay 
84in., table size 48in. by 30in., speed range 16-400 
r.p.m. 

NILES WV9, floor type, motor drive, continuous 
feed facing head, screw-cutting to spindle, spindle 
dia. 34in., max. spindle traverse in one setting 
314in., facing capacity 35}in., travel of column 
S5lin., max. height spindle to baseplate 50in., speed 
range 3-350 r.p.m. 

PEARN-RICHARDS No. 4 Standard Type, facing 
head only, max. facing capacity 48in., top table 
size 36in. by 36in., speed range 1- 5-160 r. p.m. 

SCHARMANN HBSF3 Horizontal Boring Machine, 
with traversing spindle and continuous feed facing 
head, dia. of spindle 4in., facing capacity 39}in., 
working surface of table 474in. y 55in., distance 
spindle nose to outer stay 102in. 

WETZEL BI10, motor drive, traversing spindle, 
continuous feed facing head, spindle dia. 4 5/16in., 
rotating table 47in. by 55in., max. distance spindle 
to outer stay 1-18in., spindle speeds 5-590 r.p.m. 


Full details on any of the above on request to : 


SOAG MACHINE TOOLS, LIMITED 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
*Phone : RELiance 7201. 

*Grams : Sotoolsag, London, S.E.11. 

E210 o 





FOR SALE 


age $55 Sevpnetee, with crowd shovel equipment. 

ew 

5- “on Smith Steam Loco. Crane. New 1949. 35ft. 

Sones Super 22 Eee detven Mobile Crane on pneu- 
matics, with 24ft. j 

5-ton Morris Ten Diesel/Elec. Mobile Crane 
on solid rubber tyres. 

3in. Diesel-driven Lift and Force Diaphragm Pumps. 

Several 15 cwt. Diesel-driven Liner ‘‘ Roughrider” 
Dumpers. 


SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6, 
WILLIAM G. SEARCH, LIMITED 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
E8024 G 





POWERFUL GOLIATH CRANE 
FOR SALE 


Designed for 190-ton on 58ft. span, 72ft. lift, by 
Sir Wm. Arrol and Co., Ltd., now arranged for 
106ft. span, capacity 90 tons. Can be altered to 
any intermediate span with equivalent lifting 
capacity. Weight 334 tons. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, London, S.E.18. 
Tel.: Woolwich 7611/6. E971 Gc 


600 


DOUBLE GIRDER OVERHEAD 
TRAVELLING CRANES 


TWO VAUGHAN 2-ton Cranes, one 28ft. 34in. 
span and one 28ft. Sin. span, electric hoisting at 
20 f.p.m., hand geared long. and cross travel, 
400/3/50. 

VAUGHAN 5-ton Crane, 31ft. 24in. span, electric 
——- cross and long. travel, cab control, 

5 


MIDDLETON 7}-ton Crane, 22ft. 8in. 
manually operated. 

SINGLE GIRDER OVERHEAD TRAVELLING 
CRANE 


MORRIS 1-ton Crane, 23ft. 3in. span, electric 
hoisting and long. travel, hand geared cross 
travel, 400/3/50. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241 E203 a 





span, 


FOR SALE 


Ww 


NEW MASSEY 2 cwt. capacity “* CLEAR SPACE ” 
TYPE PNEUMATIC POWER HAMMER, stroke 
14 in.; ram pallet face 53in. by 44in.; anvil pallet 
face from floor 26in.; diameter of ram 7}in. 
Approx. 200 automatic blows per minute; arranged 
for vee belt drive. 

MASSEY 7 cwt. capacity GUIDED TYPE PNEU- 
MATIC POWER HAMMER, space between 
slides 11din.; tup pallet face 134in. by 7tin. 
Arranged for pinion drive and complete with 
20 h.p. high torque motor and Star Delta starter, 
wound suitable for 400/3/50. 

TILGHMAN SHOT BLAST ROOM PLANT, size 
of chamber 8ft. 3in. high by 6ft. by 6ft.; hinged 
doors ; complete with pressure ee suitable 
for a working pressure of p.s.i. Dust 
Collecting Cabinet 5ft. 9in. high Pa sft, by 3ft. 8in., 
= with ’ h.p. motor driven fan, wound suitable 

or 

HARLAND’ SINGLE-STAGE HORIZONTAL 
SPLIT-CASING CENTRIFUGAL PUMPING 
SET, Type SDA/12/14. Having !4in. suction and 
12in. delivery flanges, capacity 3500 opm against 
a total heac of 43ft. Direct coupled to 70 h.p. 
“Harland” Squirrel Cage Motor, complete with 
floor mounting auto-transformer starter, wound 
suitable for 400/3/50. 

MASSEY DOVETAIL TYPE ANVIL BLOCK—in 
very good condition having had little use. Suitable 
for modern 15 cwt. friction drop stamp. 


THO* W. WARD LTD. 


ALBION WORKS - - - -+ SHEFFIELD 
"Phone: 26311. "Grams : “ Forward” 
E213 o 





600 


SOUTH WALES SWITCHGEAR 
DISTRIBUTION EQUIPMENT 

Switchboard 440/3/50, comprising :-— 

500 amp. Circuit Breaker. 
2—1200 amp. Circuit Breaker. 
1— 800 amp. Circuit Breaker. 
8— 600 ~ Circuit Breaker. 

Date 1941 oriz. isolation ; each breaker has a 
shunt trip coil and separate panel carrying ammeter, 

fault and over-current relays. Condition as 
new. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. 


E202 a 





NORMAN E. POTTS 
(B’HAM), LTD. 


LOUDON 2ift. by 6ft. by 7ft. Planing Machine, with 
* 3 toolboxes and Lancashire motor drive. New 


1937. 
CINCINNATI Duplex Ram Type Hydromatic 
Milling Machine, table size 1lin. by 72in., 3-motor 


drive. 

CINCINNATI Hydromatic 3-36 Milling Machine, 
table size 53in. by 14in. 

WEATHERLEY Oilgear Cyclematic Broach, Model 
XM.80, 30in. stroke. As new. 

BARNES “ Hydram ” Hydraulic Drilling, Boring 
and Reaming er Multi-spindle, 4in. cap., 36in. 
stroke, 6 M.T., 30 H.P. 


NORMAN E. POTTS (B’HAM), LTD. 
130, MOSELEY ROAD, BIRMINGHAM, 12. 
VIC. 1278, 1279, 1270, 0856. E8044 o 





FOR SALE 


One set of Horizontal 3-Throw Hydraulic Pumps, 
enclosed type, LP se me and Platt, Ltd., 33in. 
rams, pressure 3 p.s.i., displacement 95 g.p.m., 
driven by 300 h.p. Metropolitan-Vickers electric 
motor through reduction gearbox. 

One Wellman Air Hydraulic Accumulator, with 3 air 
bottles and Hamworthy high-pressure air. com- 
pressor, 690 p.s.i. air pressure. 


JOHN CASHMORE, LTD., 
NEWPORT, MON. 


Telephone Nol: 66941 (6 lines). E8050a 





TURNING MACHINES 


Farmer Norton 4in. Centreless Bar Turning 
Machines, with various cutter heads, in and 
out feed bar carriers, &c., M.D. 400/3/50.— 
H wy oe op Took) Ltd., Walter Street, 
Leeds, 4. Tel.: 63-73! E185 Go 





STEAM LOCOMOTIVES.—Two Hudswell 
Clarke Standard Gauge, 15in. by 22in. cylinders, 
boiler pressure 180 Ib.—For further particulars apply 
to SS Steel Company (Reference 
P/B), Scunthorpe, Lincs. E7840 Ga 


FOR SALE, 24-ton 1937 Morris Crane, driven by 
Ford 10 H. P. petrol engine, operating generators, 
driving electric motors for all operational purposes ; 
sone srees wheels ; max. radius 19ft. 6in. (15 cwt. 


tif). 2 < ji ib 15ft. et Location, Essex.—Offers 
x 5, “‘ The Engineer.” G 


FOR SALE 





FRED WATKINS (BOILERS), LTD. 


RECONDITIONED MACHINERY FOR 
SALE 


STEAM BOILERS.—Cochran Vertical (New 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 1 / 
150 Ib. W.P.! c reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosea and 
Flameproof Motors up to 100 h.p. 

CRANES.—8}4-ton Ransomes Diesel Electric, 1952 ; 
6-ton Coles Diesel-Electric, 1948 ; 4-ton Jones 
KL44 Mobile Diesel ; 4-ton Coles Diesel-Electric ; 
3-ton Jones Diesel ‘ “Super 40” (3); Neals 2-ton 
Diesel, 20ft. jibs (10); 5-ton Butters, 90ft. jib ; 
5-ton Wilson, 70ft. jib, all 400/3/50 ; Steam Loco 
Type, 8-ton Wilson, 35ft. jib; 5- ton Smith, 5Oft. 
jib (2) ; 5-ton Cowans Sheldon, SOft. jib, 1940 ; 
E.O.T., 20-ton Clyde ‘“‘ Goliath,” 40ft. track ; 
5-ton Clyde, 34ft. span ; 2-ton Smith, 34ft. span (4). 

RAILWAY MATERIAL.—Peckett 14in. by 22in. 
ana 7in. by 12in. Steam Locos.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, locos., &c. 


STEEL PIPING.—10,000ft., 2in.; S5000ft., 8in. 
seamless ; 1000ft., 12in. seamless ; 500ft., 14in. 
seamless ; 400 ft.,18in. riveted ; 280ft., 21in. o.d. 


welded flanged ; 380ft., 2lin. ‘seamless flanged ; 


500ft., 24in. riveted ; 1450ft., 27in. o.d. welded 
flanged ; 216ft., 48in. riveted ; 216ft., 60in. 
riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptionai Surplus Ministry Lot New 
Stainless Acia Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.-—300, cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 


*Phone : Coleford 2271/2. E366 G 





HYDRAULIC PRESSES 


10,000-ton Hydraulic Forging Press, Pumps and 
‘Accumulator (Unused). 

4000-ton Hydraulic Bending Press, upstroke, table 
18ft. 6in. by 10ft., with Pumps and Accumulator 


). 

2680 to Hydraulic Rubber Sheeting or Belting Press, 
latens 18ft. 4in. by 7ft. 4in., with Pump Unit. 
2000-ton Hydraulic — ng Press by Wagner 5ft. 

stroke, Lift. daylight, bed 8ft. 6in. by 8ft. 
2000-ton Upsetting hy 3 by Loewy, Horizontal and 
Vertical Rams, 27in. d 
1200-ton Macteantal Romie Press. 
1400-ton Downstroke Forging Press by Tangye, 
bed 7ft. square. 
1200-ton Multi-daylight Press, platens 40in. square. 
Many other smaller Presses. 


REED BROTHERS (ENGINEERING), LIMITED, 
Replant Works. Woolwich Industrial Estate, 
London, S.E.18. 


Tel.: Woolwich 7611 (6 lines), E7801 a 





B.C.S. 


One 1500kW. Brush-Ljungstrom Turbo faeries 
Set, 6600 volts, 3 phase, 50 cycles, 0:8 P.F., W.P. 
200 p.s.i., complete with auxiliaries. 

One 3000kW. Brush-Ljungstrom Turbo Alternator 
Set, 6600 volts, 3 phase, 50 cycles, 0-8 P.F., W.P. 
200/250 p.s.i.. complete with auxiliaries. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E7876 @ 





PRODUCER GAS MANUFACTURING 
PLANT 


For Power Gas Corporation, comprisin 
independent 26-therm units, size PG. 
each with generator, washer-cooler, dry pe 
or purifier and centrifugal gas exhauster. Elevator 
and storage hopper available. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. 


pas, 


E8010 o 





AIR PREHEATERS.—-The South West Metro- 
politan Regional ag oe Board invites offers for 
the Purchase of Five Used Two-stage Power-driven 
Air Preheaters made by Boston Marine Patents Co. 
Limited, for Lancashire and Economic water-tube 
boilers, which are surplus to requirements. The 
owe ment can be inspected at hospital boiler houses 

iltshire and the Isle of Wight, and at the makers’ 
eales at Leeds.—Further details can be obtained 
from the Board at Highcroft, Romsey Road, Wins 
chester. E8053 Go 


MODERN BAGNALL 0-6-0 Steam Locomotive 
with 18in. cylinders. Tractive effort 25,000 Ib.— 
Full details from: Abelson and Co. (Engineers 
Limited, Coventry Road, Sheldon, Birmingham, 

Telephone No. : SHEldon 2424. E7949 a 





Classified Advts. continued on page 10 
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FOR SALE 
AIR COMPRESSORS 
2450 c.f.m., BELLISS and MORCOM/BRIT. 
WESTINGHOUSE, vert., two-stage, two-crank, 


double acting, water cooled, suitable for 100 Ib. 
sq. in. pressure, but with existing motor will 
deliver 2450 c.f.m. at 70 lb. W.P., 245 r.p.m., 
direct coupled 450 b.h.p. slipring induction motor 
550/3/50, bell shields, overhung enclosed slip- 
rings, separate floor mounted vert. intercooler, 
overall dimensions 17ft. 3in. by 10ft. wide by 
11ft. high at compressor from floor level. 

540 c.f.m., BELLISS and MORCOM, vert., two- 
crank, four-stage, water cooled, W.P. 440 Ib. sq. in. 
driven by 190 h.p. slipring induction motor by 
Mather and Platt, speed 300/293 r.p.m. 

310 c.f.m. WORTHINGTON SIMPSON, Type 
DA36, vert., two-cyl., two-stage, water cooled, W.P. 
100 Ib. sq. in. 930 r.p.m., driven by 80 h.p. slipring 
motor by Crompton Parkinson 400/3/50, with 
control gear, alternatively can be supplied with a 
larger motor to give 150 Ib. W.P., 298 c.f.m., at 
960 r.p.m. 

246 c.f.m. INGERSOLL RAND, Model 50, four 
L.P. and two H.P. cylinders, fitted air governor 
and unloader and radiator type intercooler and 
aftercooler, W.P. 1001b.sq. in. vee belt driven by 
60 h.p. slipring L.D.C. motor, 400/3/50, speed 
1450 r.p.m. 


GEORGE COHEN, 
SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 





Tel.: Pudsey 2241. E204 G 
GRINDER 
PRECIMAX 12in. by 36in. HYDRAULIC 


UNIVERSAL GRINDER, MODEL UPJ, with 
internal spindle and quills. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681. E7974 G 





BAR HEATING, FURNACE for sale. “ Incan- 
descent ” double ended, gas fired, suitable for heating 
bars prior to bending, forming, stamping and pierc- 
ing, &c. Temp. 900-1350 deg. Cent., working slot 
30in. wide by Sin. high, length 32in.—Photo, F. J. 
Edwards, Limited, 41, Water Street, Birmingham, 3 


(CENtral 7606). E8066 G 





THE ENGINEER 
FOR SALE 


B.C.S. 


One 16/20 H.P. Ruston-Hornsby Diesel Loco- 
motive, 24in. gauge in first-class condition. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E7879 G 





GAS PRODUCER PLANT, gasification 5 tons 
coal per hour, comprising two MORGAN Iiift. 
Gas Machines complete with dust catchers, down- 
comers, valves, &c., twin feed hoppers with elevator, 
all contained in steel-framed building. Complete 
with all electric motor drives, controls, &c. Plant 
new 1944. Very low price —BOX No. E8003, 
‘** The Engineer.” G 


SLOWSPEED (2 r.p.m.), output 4 h.p., 230/250 
volts, 50 cycles, B.T.H. geared motor. Never used 
and now surplus—VITALITY BULBS, LTD., 
Neville Place, London, N.22 (’Phone : BOW 0016). 

E1157 G 





YOU'RE ON THE TARGET 
IF YOU REMEMBER 





‘Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 


Heights up to 18’ 
maximum. 
_ Highly suitable for 
EXPORT. 


Please send for 
fully descriptive 
literature to Dept. MM. 


WAROS might have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








MOBILE GANTRY 


1-2-3 tons capacity +. or to your requirements, 


Te 
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Illustration shows simple 
dismantling and compact 
ness for storage or ship. 
ment. 
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SPENCER BRIDGE W 
"Phone 5971/4 















NORTHAMPI0) 









Tysevey Founpry 





PATTERN MAKING 











Wolverhampton Office: Telephone : 


BUSHBURY WORKS, 
WOLVERHAMPTON 
Telephone . . 21455 


Telegrams : 





JAMES ROAD, TYSELEY, 
BIRMINGHAM, II 


Serle “nirae é MGM HIN. Machine Se &beelrial: Frais 





a 


Ip. 








ACOCKS GREEN 1283 


Tyseley Foundry B’ham. 
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Two of the nine N-S exhauster motors at Pyrmont (Australia) power 
station. The motors are of 100/28 h.p., 1,475/920 r.p.m., with their 
induction (speed) regulators actuated by Bailey regulators. 


STEPLESS VARIABLE SPEED DRIVES: 


For efficient production 


By providing exactly the optimum speed required under 


For efficient generation 

The N-S variable speed a.c. motor, by providing efficient 
stepless speed variation for draught fans, etc., under 
automatic control from combustion control systems, is 
reducing operational losses and improving combustion 


efficiency in more than 100 modern power stations. 


varying conditions, the N-S motor has raised the effi- 
ciency of production machinery and has made possible 
entirely new techniques, in countless instances and in 


almost every industry. 


The N-S motor is made for outputs from | h.p. 
up to the largest powers required by industry. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH, MANCHESTER & BRANCHES 
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FOR CONTINUOUS SERVICE 
METASTREAM STANDS OUT 























Spacer and non-spacer 


. it protects 


Your plant operates under the best conditions, 
ample flexibility being provided, original balance 
maintained and NO THRUST CREATED. 


.. reduces maintenance 


Rapid assembly is possible with the compact transmission 
unit and the spacer coupling gives access to glands or rotors 
without disturbance to plant. NO LUBRICATION REQUIRED. 


.. aids continuous production 


All metal construction with flexibility being provided by 
its strongest element—ripple free stainless steel— 
ensures long operating life. 





Light duty spacer 








Non-spacer for 
single bearing units 


Cardan shaft 


units Now chosen by refinery and chemical engineers for vital duties 


throughout the world. METASTREAM is available in over 20 HP/RPM 
ratings and in four series. Price and delivery are based on 

the use of the best available materials and economic production 
methods. The whole series of METASTREAM couplings can be 
supplied in non-sparking materials, 

For your next re-equipment or new plant specify:— 


METASTREAM Miubl, POWER TRANSMISSION COUPLINGS 


the finest of their class in the world 





CATHERINE WHEEL ROAD - BRENTFORD + MIDDLESEX + TELEPHONE EALING 3678 


4 METADUCTS LIMITED 





A MEMBER OF THE C.M.C. GROUP OF COMPANIES 
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GENERAL 
FABRICATION 
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PROFILE-CUTTING 


consul t---- ahaa. 


[ROBERTSON € FTE 


29, MURIESTON CRESCENT, EDINBURGH, 11 cscics. 


BUDWORTH gas turbines 


Now available for— 








A Fabricated Mild Steel Vertical 
Thrust Housing with Oiltight 
Chamber. Machining allowance of 
4” on all finished surfaces. 








Photograph by courtesy of Michell Bearings 
Ltd., Newcastle-upon-Tyne. 














Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 

Air compressors 

Ventilating fans 

Propeller turbine for light aircraft 
Aircraft H/F generators 





eee. 2 45/60 bp. Also available as an air compres- 
version of the Bud- sor, for ventilating and heating 
worth turbine with 
Patent No. 704678 several alternative purposes, and for processes where 
sienna reduction gears for a large supply of hot air may be 
an ce i required. 
quirements. 


. : Exhibiting at The Engineering, Marine, 
These hand-started gas turbines are without electrics, will burn diesel oil, Welding and Nuclear Energy Exhibition 
ness pec gee a awd ee eee ven wesdhassaedinal OLYMPIA, 29th AUGUST—I2th SEPTEMBER, 1957 
any sm urbine, rtual maintenance. N 
"Tawe se ducting, and for higher powers multiple installations of the basic STAND 20 

turbine unit can be built up. 
Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


Inner Row, Gallery, Grand Hall 
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fully automatic 
MODULATING FLAME 


OIL BURNERS 


for all grades of fuel oil up to 950 sec. Redwood No. | 
at 100° F. and for capacities up to 800 Ib. of oil per hour. 


Double nozzle units 
of the type illustrated are especially suitable for large 
vertical, twin flue horizontal, or water tube boilers. 
Applications requiring a very wide degree of control are 
catered for by the automatic nozzle selection feature, 
which gives a range equivalent to the maximum output 
on two nozzles down to the minimum on one. Apart 


from the unit the only outside material required to 
complete the installation is the storage tank with its 
connecting pipeline. 





Modulating Flame Burners 
are described in section 12 
of our catalogue. 


LAIDLAW, DREW & CO. LTD., 


SIGHTHILL 
Telephone: CRAiglockhart 4422 


INDUSTRIAL ESTATE, EDINBURGH, II 
Telegrams: “* ERICLEX, EDINBURGH” 








LONDON: 63 QUEEN VICTORIA 
STREET, E.C.4. 
TELEPHONE: CITY 1155/6 
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INDUSTRIA 
FIRST» 
AID l/ 


Au! 














For 60 years we have specialised in the First Aid 


requirements of Industry. 





Our service is most comprehensive ; whether you 












require a completely equipped ambulance room for 
a vast factory or a first aid box for a ‘‘one man’”’ 


works we shall be pleased to advise and supply you. 














A PRODUCT OF 


Garson. 4 




















8 led. 




















Pioneers of Industrial First 





Niagara Screens can be fitt 
with up to four decks. Cons 
Niagara upon any questi 

of installation 


Quality 
and Quantity 


Take a look at this heavy duty Niagara Vibratory Screen. 
the best job of its type on the market. It will deliver to 
the closest specification, day in, day out. It gives you quality 
and quantity, both. It will handle the 
heaviest material with certainty and 





It i J 


despatch. Please indicate duties you ' 

wish to undertake. We will send you 

the fullest particulars and willingly K 
Se 


answer any questions. 


NIAGARA SCREENS (Great Britain) Ltd 


Straysfield Road, Clay Hill, Enfield, Middlesex 
Enfield 6622 (4 lines) 


ul 


Telephone : 
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Lubricant sealed 
for a 


positive shut-off 












The above photograph shows Audco valves installed 
in a Plastic Plant for purifying acetylene, By kind 
permission of British Geon Limited, 


Y 

* Aveco valves are recognised throughout industry as the most reliable longer service life and lower maintenance costs. 
and most economical where a positive shut-off is important. Over 40 years of specialising on this type of valve assures 
" An important feature of the Audco valve design is its unique pressurised you of high quality, a wide range covering most applications 


lubrication system. This forms a continuous and dependable lubricant and moderate price. 






seal against leakage and prevents corrosion and erosion, resulting in Full particulars of the Audco range will be supplied on request. 


s UDCO 


VALVES 





AUDLEY ENGINEERING C@.. LTD. NEWPORT. SHROPSHIRE 
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Have you a corrosion problem ? 


Our organisation is in a position to advise you on your own requirements 
for the cure and prevention of rust and corrosion. 


We manufacture : 
DEGREASANTS - DE-OXIDANTS -: ANTI-OXIDANTS 
CORROSION INHIBITORS & PROTECTIVE COATINGS 
FOR ALL INSIDE AND OUTSIDE STRUCTURES 
CRUDE OIL TANKS & TANKERS - WINE & EDIBLE 
OIL STORAGE TANKS, ETC. 
Also the famous ‘ Ropres’ Wire Rope Preservative 
‘SELEK’ METAL TO METAL JOINTING CEMENT 
‘PLASTILOY’ PLASTIC METALLIC PACKING 


eeT.N Wma] Sicy eFURLONG ROAD * LONDON * Nz, 


Telephone : North 2160-2111 


L } M IT bt D Telegrams : Selekjoina, Holway, Londoa 
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HEAD WRIGHTSON TEESDALE LTD. HEAD WRIGHTSON STOCKTON FORGE LTD. 















THE HEAD WRIGHTSON MACHINE CO. LTD. HEAD WRIGHTSON STAMPINGS LTD. 


HEAD WRIGHTSON PROCESSES LTD. HEAD WRIGHTSON STEEL FOUNDRIES L 





HEAD WRIGHTSON ALUMINIUM LTD. HEAD WRIGHTSON IRON FOUNDRIES LTD. 


HEAD WRIGHTSON COLLIERY ENGINEERING LTD. THE HEAD WRIGHTSON EXPORT CO. LTD. 


HEAD WRIGHTSON IRON & STEEL WORKS ENGINEERING LTD. 


HEAD WRIGHTSON & CO LTD 


THORNABY-ON-TEES meoken Gmeok, Eied, Fug 3 =) MIDDLESBROUGH 
LONDON JOHANNESBURG amen Tel, Bago SYDNEY CALCUTTA 
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FORGING AN ALTERNATOR ROTOR SHAFT 


TOPEMPIT JEVEUCINYIN 


ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS} 


Sate F412 h D ENGLAND 





TEEL 


TUBI 


S&L 





DESIGN OF 
BRANCH 
PIECES 


The reinforcement of branch and junction pieces 
in steel pipes for a long time presented a difficult 
problem ; some years ago our Research department 
investigated various types in current use and 
evolved a design of their own which has proved 
highly satisfactory. This, known as the ‘triform’ 
reinforcement, embodies three horseshoes embrac- 


ing the junction between the pipes. 


To test the adequacy of such reinforcements against internal 
pressure, spec ial testing pumps are in use in our Research 
department. at Corby ; these are capable of exerting pressures 
up to 27,000 Ib./sq. inch under sensitive and accurate control, 


The illustration shows such a test being carried out on a welded 
‘Y” piece witha tritorm reinforcement. Before internal hydraulic 
pressure is applied the *Y” piece is coated with plumber’s resin. 
As the pressure increases a stage is reached when small cracks, 
indicating the presence of Luders’ slip lines in the material, 
appear in the resin (see insert) thereby showing those points at 
which vielding has occurred, From the disposition of these slip 
lines much can be learned about the stresses in the material, and 
the information obtained leads to efficient and simple designs of 


adequate strength. 


STEWARTS AND LLOYDS 
LIMITED 


GLASGOW : BIRMINGHAM : LONDON 
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DURANGUS 


NON-METALLIC GEARS 





EORGE ANGUS & Colm GEAR DIVISION 


PRINCE CONSORT ROAD, HEBBURN-ON-TYNE 
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MANAGING , DIRECTOR 


BIRMINGHAM 6 


HEAVY DUTY POLISHING MOTORS 
Bench or Pedestal Mounting 


DELIVERY — EX-STOCK 


Guaranteed for Ever 





Belfast * Bristol + Cardiff Dundee * Glasgow * Hull * Leeds ‘ Livetpool 
London . Manchester Newcastle * Peterborough °- Sheffield *°* Wolverhampton 





enquiry for castings 


Send your 


in 8.G. Iron 


to one of these 


licensed producers 


THE ENGINEER 


J. Gordon Alison & Co. Ltd., 
BIRKENHEAD. 


Argus Foundry, Ltd., 
GLASGOW. 


Armstrong Whitworth 


(Metal Industries) Ltd., 


GATESHEAD-UPON-TYNE. 


Henry Balfour'& Co. Ltd., 
LEVEN, Fife. 


Birmidal Developments, Ltd.. 
BIRMINGHAM 32 


Bradley & Foster Ltd., 
DARLASTON, Staffs. 


Brightside Foundry 


nd Engineering Co. Ltd., 


a 
SHEFFIELD 1. 


British Rollmakers’ Corporation, Ltd., 


CREWE. 


Cooper Brothers, Ltd., 
BURNLEY, Lancs. 


Davy & United Roll Foundry Ltd., 
BILLINGHAM, Co. Durham. 


Duport Foundries, Ltd., 
TIPTON, Staffs. 


Ferranti, Ltd., 
HOLLINWOOD, Lancs. 


Fullwood Foundry Co. Ltd., 
MOSSEND, Lancs. 


Glanmorfa Foundry 


and Engineering Co. Ltd., 


LLANELLY. 


R. Goodwin & Sons oo tad. 
STOKE-ON-TRENT 


Harland & _ Clyde Foundry, Govan, 


GLASGO 


Fn gpa Ba & _—— Ltd., 
BRADF 


Johnsons Rolls Limited, 
WEST BROMWICH, Staffs. 


Lake & Elliot, Ltd., 
BRAINTREE, Essex. 


Lloyds (Burton) Ltd., 
BURTON-ON-TRENT. 


John M. Moorwood, Ltd., 
SHEFFIELD 9. 


Pease & Partners Ltd., 
MIDDLESBROUGH. 


Aug. 23, 1957 


S. Russell & i Led., 
LEICESTER 


Sandholme Iron Coe. Ltd., 
TODMORDEN, Lancs. 


Sheepbridge Equipment, Ltd., 
CHESTERFIELD. 


Andrew Strang & Co. Ltd., 
HURLFORD, Ayrshire. 


Robert Taylor & Co. 
(Ironfounders) Ltd., 
LARBERT, Stirlingshire. 


Richard Thomas & Baldwins, Ltd., 
SWANSEA. 


John Williams & Sons (Cardiff) Ltd., 
CARDIFF. 





Aug. 


LONDON : S.W.1! 


ToA 21/sul 


. THE MOND NICKEL COMPANY LIMITED . THAMES HOUSE - MILLBANK - 
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The time is ripe ssetmane 


Available as Pull type only 


4 / from 14 Ibs. Continuous 
Or ac 10m rating to 3 Ibs. Short 
2 rating at | in. max. stroke. 







At this moment industry is making an all-out effort to find 
ways of increasing efficiency and lowering costs. Yet in the 
field of actuation and control, a highly important facet of 
automation, the means are there, ready to hand, in Westool SERIES 100 A.C. 
Solenoids. 











Available as Pull type only 
‘ ‘ ‘ a . from 10 Ibs. Continuous 
Why? Because solenoids provide instantaneous mechanical rating to 20 Ibs. Short 
rating at 2 in. max. stroke. 






action exactly where it is required. Being compact, self- 
contained and electrically operated, they can be fitted anywhere 
and controlled from a romote point. 











Contact Westool’s Technical Advisory Service for free advice 
on your problems. 







SERIES ‘E’ D.C. 


Heavy duty Solenoid cap- 
able of 28 in. Ibs., continu- 
ously rated, 60 in. Ibs. 
Short rated. Pull or Thrust 
type. 
















Dont be prehistoric let WESTOOL SOLENOIDS orovide the action, 








Theee leaflets will bring you right 
up to date on Westool A.C. and 
D.C. Solenoidssend for them today. 





iy SERIES 1174 D.C. 


| Short rated battery opera- 
ted dual voltage unit, 12/24 
volts capable of 5 in. Ibs. 
Also available for voltages 
up to 250 volts and con- 
tinuous rated duty. 








ST. HELEN’S AUCKLAND, CO. DURHAM | 


Tel: West Auckland 317 (6 lines) Grams: ‘Salenedé, West Auckland et 
Birmingham Office: 7 Newhall Street, Birmingham 3. Telephone: Cencral 390! is! . 








Westool also make :—Coils, Coil Winding Machines, Transformers and Chokes, Small Motors, Vibrating Tables, Grinding 
Attachments, Air Conditioners, Warner Electric Brakes and Clutches. 








TIB 64 





for-NOISE ANALYSIS 





.. there 1s nothing better than the 
TMC OCTAVE BANDPASS FILTER 


THIS INSTRUMENT provides means of separating the sound energy in any one of the 
eight octaves in the range of 37.5 to g600 c/s, from that contained in the whole of the 
audio frequency range, so permitting the measurement of acoustic energy distribution with 


frequency. 


The Filter is used by the Admiralty in noise tests on machinery. 





The design complies with British Standard 2475: 1954. The equipment is compact 











(7#” x 12}"” x 32”) and weighs 24 lbs. 











Write for Technical Bulletin F.35405 to: 
TELEPHONE MANUFACTURING CO LTD 


TRANSMISSION SALES DIVISION 


CRAY WORKS -SEVENOAKS WAY-ORPINGTON- KENT 
Telephone: ORPINGTON 26611 
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HORIZONTAL 
ENGINE 
100-300 b.h.p. 


TWIN 8 POWER 
PACK 


TWIN 6 POWER 
PACK 






8 CYLINDER 
100-333 b.h.p. 

















6 CYLINDER 
80-275 b.h.p. 
MARINE 

ENGINE 
100-300 b.h.p. 


4 CYLINDER 
60-167 b.h.p. 





@ Common bore and stroke for entire range of 
four, six, and eight cylinder engines 


@ Spare parts common to all engines 


@ Right or left hand build, horizontal or vertical 














A range of unsupercharged and supercharged 60-600 B.H.P. 
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~ 


Merryweather Fire Fighting Equipment in Indian Ocean 


ROLLS-ROYCE 








ROLLS-ROYCE LIMITED, OIL ENGINE DIVISION, DERBY, ENGLAND 


ee eee ee ee ee em es ee ee et ee 
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INCREASED 
H.P. 
RATINGS 







$< ea 





TTT A ECR IT 





Send for Broadsheet 
BA56/G giving complete 


mechanical data and 












details of increased 


h.p. ratings achieved using 
Turners Rayon Cord ‘ V’ Belts 











RECC 
REC( 


RAYON CORD Y BELTS a 


elect 
prou 
and 

avails 


Turner Brothers assestos co.ttv. Rochdale \« 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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jig boring 
with optical accuracy 











The pride of our machine shop 
is our Optical Jig Borer, which 
makes possible machinery limits 


EBD a uinenan as fine as +-000125 on most types 


AND of work. We look forward to 


receiving your enquiries for the 
LACKBURN 


jigs and tools that require that 
ittle “‘extra’’ that is possible with 
CONSTRUCTION CO, LTO, plant of this nature. 


Armoury Close, Bordesley Green, Birmingham 9 and at Harley St. Blackburn. 
































RECORD GRAPHIC ee bos . 
RECORDING INSTRUMENTS Lee z . My 
are unable to follow current eee 
variations with the speed of the ~ 
electron beam. Nevertheless, we are 
proud to claim that they are the fastest 
and most sensitive direct writing Recorders 
available to-day. 





Send for 
folder J/a 


THE RECORD ELECTRICAL COMPANY LIMITED 


BROADHEATH ALTRINCHAM CHESHIRE 


““CIRSCALE WORKS” 
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ALLIS-CHALMERS 


announce that 


TEXROPE 
V-Belts 


now have the endless 
pulling power of 


Grommet Construction 















A GROMMET is an 
endless loop. It does not 
suffer from the lapped 
joint of ordinary belt 
laminations : there 

is no lap to fail 

A (80%, of ordinary 
belt failures occur at the lap). 
In TEXROPE V-Belts (C, D and 
E sections) twin flexible grommets 






SEE THE 
GROMMETS 


—they give 
TEXROPE V-Belts 


* 20% — 50%, longer life 

* Cooler running 

* High shock absorption 

* A fraction of the shrinkage 
of other belts 


* Much less stretch than 
conventional belts 


* More grip, less slip. 


float in a cushion of rubber, 





protected against shock and 
moisture, saving their full strength 
for longer service. Pressure on 
the pulley groove sidewalls is 
maintained by lateral flexibility 
of grommet TEXROPE V-Belts; 
this provides maximum grip 
under load. 











In the United Kingdom 
TEXROPE V-Belt 
drives are 


ce) (SH sidewa Sidewall 

Pressure Pressure 

maintained in reduced in con- 

\ / grommet belt \ / ventional belt 
engineered and sold 

exclusively by 


FRANK WIGGLESWORTH 


& COMPANY LIMITED 
SHIPLEY. * YORKS 


TE XROPE IS AN ALLIS-CHALMERS 
REGISTERED TRADE MARK 


sacile 
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EX STOCK 


BOOTH STANDARD DIESEL RAIL GRANES 


















5 Ton Cranes Now Available 








NE OF THE SPECIAL FEATURES of this standard rail crane 
designed and produced by Booth is the type of control, which 


is compressed air operated, thus giving finger-light precision 





control. Other notable features of this crane are, a complete sheet 
steel house to protect the driver and all machinery; 

totally enclosed gearing; automatic holding hoist brake; 
continuously running shafts mounted on roller 

bearings; fluid drive for pick up from engine to clutch shaft. 


This crane is manufactured in 5 and 7 ton sizes. 


Full technical information of this crane is 


given in our publication No. 21/51, 


DER 


a copy of which will be sent on request. 








CLYDE CRANE & BOOTH LTD. 


Incorporating: 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone: Pudsey, 3168, Telegrams: ‘‘Cranes,"’ Rodley, Telephone: Motherwell 354/5. Telegrams: ‘‘ Clyde,” Motherwell, 
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ENERGOL 


LUBRICANTS 








for every industrial 


requirement 


Head Office : 76/86 Strand, London, W.C.2. 
(Branches & Depots throughout the Country) 


Our Technical Department will be 
pleased to advise on your lubrication 
requirements and problems. 


| “wl ae 


eyRINeERNS 


ae 


MARINE 
WELDING & 


Pag NUCLEAR 
ee ) ENERGY 
+ EXHIBITION STAND 16 INNER ROW GALLERY NATIONAL HALL 


OLYMPIA LONDON 
29 AUG - 12 SEPT 1957 








\— 
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Specity CUMMINS 
TURBODIESEL 


ENGINES 


more POWER!... PERFORMANGE!... PROFIT 





i 








Here’s a great diesel engine development to bring you more power . . . more profit. | 
CUMMINS TURBOCHARGING develops extra usable horsepower by making the exhaust UL 
gases work for you, too— boosting output without increasing engine size. 


CUMMINS TURBODIESELS deliver more horsepower, yet are lighter and more compact 
than non-supercharged or mechanically supercharged diesel engines of equal displacement. 
And, like all CUMMINS engines, the new TURBODIESELS incorporate the exclusive PT* fuel . 
system — the simplest and most effective ever devised. 


CUMMINS diesel engines are available for many duties in capacities from 150—335 b.h.p. 


CUMMINS ENGINE COMPANY LTD. 








Sales Office: Factories : 

34 St. James’s Street, Pee | Shotts, Lanarkshire, 

London, S.W.1. = i Scotiand 

Telephone : mh ; 

TRAfalgar 5561 oe : oe ee Columbus, Indiana, 
: De, U.S.A. 






The CUMMINS NRTO-6 
TURBODIESEL engine deve- 
lops 335 b.h.p. Many variations 





of the above model are available. — 


CUMMINS | gives you the BIG plus MORE PROFIT 


* trode Marks of Cummins Engine Company, Inc. 





To: NAME 
i i Ltd. 
Cummins Engine Company Lt COMPANY 
Get more details — post this 34 St. James’s Street, London, S.W.|I. 
coupon to-day! 5 Please send me details of the ADDRESS 
Cummins range. 
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We have modern plant 


and 100 years 


Experience which 


enables us to 


a great variety of work 
and meet all needs. 





Established 1857 


: Sheet Metal Workers of Repute 








Shown here is a magnesium alloy radio chassis and case 
manufactured to Admiralty specification. 
























Argon Arc Welding is employed to give a clean flux-free 
weld devoid of distortion. 








carry out 










































Well-equipped tool- 
room for the 







manufacture of the 
necessary tools to your 





designs or our own. 





Contractors to Admiralty, Ministry of Supply and G.P.O. 








t 


J. RICHARDS, & SONS LTD. 


31 - 37 WELLESLEY ROAD - CROYDON * SURREY 
Telephone: CROYDON 2128/9 


















Re ea 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


CRANE BLOCKS 


PULLEY BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 























Telephone: CARDIFF 23641 Send for Brochures 





















COATED ABRASIVES 


SPEED THE GRINDING OF THE TOUGHEST WELDS- 


Part of the 3M grinding and polishing system developed to speed modern production technique. 
Only 3M provide grinding and polishing Demonstration Centres run by qualified engineers. Here, at no cost 
and on your own products, you can see for yourself how time can be saved and a better finish achieved. Remember 


—_ 3M abrasives do the job better. 
ED: MINNESOTA MINING & MANUFACTURING CO. LTD. 


London : Birmingham ‘ Manchester : Glasgow 
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The technique of steel furnace boosting with a jet of pure 
oxygen stabilizes quality and batch uniformity. 

This principle, whether applied to Open Hearth, Blast or 
Bessemer, enables manufacturers to widen still further 
their range of specialized quality steels. 

Growing demands of scientific and industrial progress 
require speedier delivery in the face of increasing com- 
petition. It is vital that manufacturers employ this latest 


Butterley on-site Tonnage Generator. This compact, 
efficient plant produced a continuous supply of Oxygen 
and/or Nitrogen at any desired purity and pressure, piped 
direct to the point of usage, in the exact quantity desired. } 
Its efficiency eliminates production hold-ups by maintain- 
ing a constant supply, and maintenance costs are low. 

The Butterley Company have acquired the sole production | 
and sales rights of this, the most successful American 





Process, fur the United Kingdom, British Commonwealth, 
and certain European countries. 


technique which shows greater economy and is only 
made possible by employing the proven principle of the 


If you can use oxygen, consult 


lS yorenzey crcen own 


The Butterley Company Ltd., 9 Upper Belgrave Street, London, S.W.1. Telephone : Sloane 8172/3. 


Current contra:ts include: British Celanese Ltd., Brymbo Steel Works Ltd., Imperial Chemical Industries Ltd., Steel Company of Wales Ltd., Stewarts and Lloyds Ltd. 
Makers since 1790 of : Railway and other Bridges. Constructional Steelwork. Unit Bridging. Overhead Cranes. Railway Wagons and Mine Cars. Meehanite Castings. Iron 
Pavings. Mining and Sheet Metal Machinery. Wrought Iron Bars. Sewage Ejectors and Pumps. Wool Washing Machinery. High Quality Bricks. Aglite Lightweight Aggregate. 


BUT 8456 f 
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FLANGED 
ENDS 





Fabrication of pressure vessels may be greatly 
facilitated by drawing upon Harvey resources 
for the production of die-pressed Dished and 
Flanged Ends. 


Capacities range from 6 ins. to 9 ft. diameter. 
Edges are prepared for welding or riveting if 
desired. 


STOCK SIZES: Ends pressed from Boiler 
Quality or Ship Quality Mild Steel up to 4 in. 
thickness, in most sizes up to 7 ft. diameter, 
are normally available from stock. 


SEMI-ELLIPSOIDAL HEADS can be pro- 
duced on the Rotarpress; diameters 5 ft. to 
15 ft.; thicknesses # in. to 4 ins. For details, 
please ask for List No. E965. 


Harvey 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) 
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SPECIFY ‘“*REAVELL”’ 


FOR EFFICIENCY ano RELIABILITY 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


i ro 10,000 
LBS. PER SQ. INCH 


. is ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
AND OTHER GASES. 















a 


—| 












REAVELL & CO. Lt. 


IPSWICH, ENGLAND 


Telegrams: “ REAVELL” Ipswich Telephone Nos.: 2124-5-6 
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of every description from )', to 200 b.h.p..... 
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HUGH J.SCOTT 
E CO(BELFAST)LTD 
“ VOLT WORKS BELFAST N-IRELAND 
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For the 





Diaphragms are made in 
numerous grades for handling 
hundreds of fluids. 





Chainwheel Operation ~ for 
inaccessible locations. ~ 





Lever Operation for quick 
action. 90° ‘on-off’ control 
for sizes $’-1}”. Signal type 
lever with positional lock for 
sizes 14”-4’, 





Hydrant Valve with instan- 
taneous coupling and captive 
cap. As used for many 
marine duties such as wash 
deck and fire services. 





SAUNDERS VALVE 


THE ENGINEER 


FULL BORE 


SAFE handling of Fluids 





encountered 
in industry 


SAUNDERS 


& 


Both valves have flexible diaphragm closure 
and the same method of isolating fluids 
(however delicate or damaging) from the 
mechanism. Both are of simple 3 unit con- 
struction, readily dismantled for inspection 
and maintenance. Both are available in 
various materials and the flanged types can 
be supplied with bodies lined with rubber, 
glass or lead. Type ‘A’ has streamlined bore. 
Type ‘K’ has straight bore which permits rod- 
ding through for removal of built-up deposits. 















ty fw 





See examples of these 
and other Saunders Valves 
in operation at the 


ENGINEERING, 
MARINE AND 
NUCLEAR ENERGY 
EXHIBITION. 
OLYMPIA 


STAND No. 2. 
ROW O 










ee | 
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STRAIGHT BORE 


cps (ae COM PANY 





Rubber, glass and lead-lined 
bodies give complete protec- 
tion from damaging fluids. 





Pressure Closing. With low- 
pressure operating diaphragm 
for remote or automatic con- 
trol. Sizes; Type ‘A’ }$°-8’, 
Type ‘K’ 1”-6” High Pressure 
Closing. Type ‘A’ only, 14”-5S”. 





Pressure Opening. With in- 
verted overhead diaphragm. 
Spring pressure to close in 
event of accidental or inten- 
tional cut in pressure. Type 
‘A’ only, $’-6". 


Direct 
Electric 
Opera- 
tion. 

For remote 
or local con- 
trol.. Type 
‘A’ only. 
Sizes }’-12”. 















; 
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DIAPHRAGM VALVE DIVISION 








CWMBRAN 


* NEWPORT -: 


MONMOUTHSHIRE 
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Power for the Grid-Portishead ‘B’ 


C.E.A. POWER STATION 




















Metropolitan-Vickers are to supply six 60 MW steam turbine-gener- 
ating s‘ > to the C.E.A. Portishead **B’’ Power Station. These two- 
cylinder close-coupled steam turbines drive 75 MVA hydrogen-cooled 
generators, and the first two sets are now in service. The turbines are 
suitable for two-shift operation and are direct-coupled to the gener- 
ators, which produce 50 cycle, 3-phase current at 11,800 volts. 

The turbines have initial steam conditions of 900 psig, 900°F, and 
exhaust to single-shell central flow condensers which, in this station, 





have to be installed some 69 ft. below the turbines. The condensers, 
together with the five-stage feed water heating equipment are also 


being supplied by Metropolitan-Vickers. 


The illustration shows a single-shell condenser under construction. Six of these 
units, each having a cooling surface area of 60,000 sq. ft., are being supplied for 
the installation, | 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





An A.E.I. Company 


Spaieph beaiei ties! ‘ 
mtLeading Electrical Progress: 





19578 Aug. 23, 1957 THE ENGINEER 


Ww 
~ 








ambrian rolling | stock 


CORY BROTHERS & cope 
: CORY DIESEL aia Mgy ot 


a ‘1. a r 
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For 50 years CAMBRIAN have been building wagons 
to a very high standard, specialising in heavy-duty types for 


© A ae a4 R é A & mineral transport and similar purposes. The Company's 


works are equipped with modern plant for producing in 
WAGON & ENGINEERING CO. LTD. quantity all-steel, aluminium topped and timber wagons 

MAINDY ° CARDIFF of all types as well as tank wagons and mine and quarry 
Telephone: Cardiff 29611 (6 lines) Telegrams: Wagons, Cardiff. cars. Laminated springs for all types of locomotives and 
rolling stock are supplied to British and overseas railways 
and to leading wagon builders and repairers. 





















FE) 
"HE HARDEST MOST WEAR RESISTANT | 
A rf A A AL OF ITS TYPE COMMERCIALLY | 


ILABLE IN THIS COUNTRY. 








KE, ASH, ETC. : \ 
@R CEMENT, LIME, COKE, ETC. _ 






ONE OF THE oC ~~ ow 
R. B. HILTON LTD. 
BLACKHEATH - LONDON =. S.E.3. 


Phone: LEE GREEN 45125 ‘Grams: CETTECON, BLACKVIL, LONDON 




















Diese! locemetive built by Messrs. Brush Bagnall Traction Led. 
fer Ceylon incorporeting Wisemen resilient gear wheels. 






































African Railways incorporating Wiseman resilient gear wheels 





3030 H.P, Electric Locomotive supplied by Messrs. North British Locomotive Co, Ltd. for South 
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Mild steel fabrication problems 








Typical run of ducting supplied to 
a large glass manufacturing concern. 
Ducting fabricated throughout from 
£” mild steel plate, and ranging 


from 4’-0" to 6'-0" diameter any thickness of mild steel plate. 





Werk performed Markland Scowcroft 


MARKLAND SCOWCROFT LIMITED Cox Green Works, Bromley Cross, Nr. Bolton Telephone EAGLEY 600 (5 lines) 





; 4 : wee Sie aie 3 4 4 







Whether your plant requires fabrications of simple 
or complicated manufacture we can be of service to 
you. Fabrications of bolted, welded or rivetted con- 
struction made to individual specifications in almost 


have the answers! 


M126 
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For DIE 
DRESSINGS 


HOT BRASS & BRONZE 


CTAMPINGS 


WORK FROM STAMPINGS 
OR BAR 


eceoeocoocese F 


—_ 


your guarantee 
of maximum 


economy 


6h 


the world’s best hack EEWAYECK 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 











PATTERN MAKERS ! NO GLUEING 
NO PATTERN IS TOO INTRICATE FOR NO HEATING 


“PLASTIFIL” FILLET NO WASTE | Panes 
(REGD, TRADE MARK) (PATENT Nos, 508648 & 656081) ‘|| MOULDINGS 


* 
LEATHER FILLET, 7 ZINC ALLOY 
PATTERN LETTERS, ‘|| PRESSURE 

j. W. & C. J. PHILLIPS LTD. — '| DIE CASTINGS 


POMEROY STREET, NEW CROSS, LONDON, S.E.14 


| | Bihusidons lyme, Seand No. a, toner’ Row Gallory, National Hal August 2988 BRO 0 KES 
ANDERTON 
SPRINGS LTD., & A M S 
BINGLEY 
Tel.: 2388, 2351 & 2226 Cmte, 


Grams: CIRCLIPS, BINGLEY 
BARR ST. HOCKLEY 
BIRMINGHAM 19 


CIRCLIPS Gilat. 
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SHELL use VOKES 
GENSPRING HANGERS 
el : 


Photograph by courtesy of ‘‘Shell” 


WHEREVER Oil flows you will find VOKES GENSPRING supplying their 

own incomparable type of support for the piping. At their Stanlow 
Refinery in Cheshire, “‘Shell’’ have made extensive use of VOKES GENSPRING 
constant support hangers throughout the Platforming Unit. 

For the control of vibration and limited thermal movement 

VOKES GENSPRING Variable Support Hangers are completely satisfactory, 

but where piping systems or specific locations are needed 


to be“‘floated”’ to offset theeffects of extensivemovement, ~ 





VOKES GENSPRING Constant Support Hangers should 


See us at 
THE ENGINEERING, 


be used. The full range is detailed in the VOKES MARINE, WELDING 
. & NUCLEAR ENERGY 


: EXHIBITION 
GENSPRING Catalogues, available on request. STAND 4 ROW E 


Ground Floor 
Grand Hall 


VOKES GENSPRING 


SUSPENSION SYSTEMS 


(DEPT. H/4) VOKES GENSPRING LIMITED, GUILDFORD, SURREY 
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RTB Stainless Steel Sheets 


manufactured at Panteg Works, Griffithstown, 


Pontypool, are extensively used in many 


and various branches of industry 


RICHARD THOMAS 
& BALDWINS LTD 


YN, W.1 Telephone Mayfair 8432 
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Oiling the wheels of industry— 
EVIRCRVAMP IWUAINWINACIPUIRIE 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Shell-Mex and B.P. Ltd 
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conveyed 
id safely 





To convey safely care has to be taken; and with conveyor 
belting the right point at which care should be taken is 
at the design, development and manufacturing stages. 
After that ‘it should take care of itself, the people who 
work with it and the load it carries. The unique research 
and manufacturing facilities of Rubber Improvement Ltd. 
make certain that Leonex P.V.C. Multiply Conveyor 
Belting is produced with such great care that long life, 
dependability and safety are ensured. 








LEONEX “ Green for Safety” P.V.C. Con- 
veyor Belting, standard quality (32 oz. duck) 
and super impact resistant quality (42 oz. 


= LEONEX 
RILON “Green for Safety” flexible and 

high tensile belting, incorporating high ten- 

acity rayon. reen r C 


LEONEX and RILON incorporate special 
abrasion and tear resistant covers. P.V.C. MULTIPLY ANTI-STATIC FIRE-RESISTANT 


CONVEYOR BELTING 
ANOTHER RUE, PRODUCT 


RUBBER IMPROVEMENT LIMITED 
Rilex Works - Wellingborough - Northants - Tel: Wellingborough 2218 





NE 
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The six finishing stands of the 80” continuous hot strip mill at Abbey Work 


One-third of Britain’s Sheet Steel and 
two-thirds of Britain’s Tinplate are made by 


woe 
THE STh@as Pk OOP ANY 
OF WA 


sorotoraea": 


ENQUIRIES TO THE SALES MANAGER: 
Sheet and Plate—Abbey Works, Port Talbot, Glamorgan 
Electrical Sheet—Orb Works, Newport, Monmouthshire 


Tinplate and Blackplate—Carmarthen Road, Swansea, Glamorgan 
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. WE DESIGN AND BUILD 












Staircases 
PO tee 
mc lalele-Ullate 


—|___| | ar 
& Flooring | 
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Other Steelway Products 


FIRE ESCAPES, OPEN 
TYPE FLOORING, 
PATENT ‘PROMIN- 
EDGE’ STAIR 
TREADS, CHEQUER 
PLATE STAIR 
TREADS, FORGED 
HANDRAIL STAN- 
DARDS, TUBULAR 
HANDRAIL STAN- 
DARDS,PLATFORMS 
& GANGWAYS, 
CAST IRON FLOOR- 
ING & TREADS. 
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TEELWAY 


WOLVERHAMPTON 






SEND FOR 
ILLUSTRA hws CATALOGUE 
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QUEENSGATE WORKS, WOLVERHAMPTON 


LONDON OFFICE TEL 21633 és lines) 


783-8 8788 





25, HANOVER SQUARE, LONDON, W.1. PHONE: MAYFAIR & 
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One in six 
of the largest industrial firms 
come to Rowlinson-Broughton 





“83 In the recently pubtished “Fortune” Directory of the 100 largest ts 
industrial organisations in the world outside U.S.A., 31 of those 
listed are British. 


Of these 31, Rowlinson-Broughton are currently handling business 
for no less than five — that is, nearly one in six of the largest 
industrial groups in the country. In addition we are the advertising 
agents for the British end of one of the Jarge European firms in the 
same list. 

We believe this record to be unapproached by any other British 
Technical Advertising Agency, in or out of London. 


For industrial and technical advertising, it pays to go to 


Rowlinson-Broughton in Manchester— and don’t think we confine 
our service only to very large firms. We have amongst our clients 
plenty of small and medium industrial firms who entrust us with 
their advertising and publicity and get exactly the same quality of 
service as the largest firms in the land. 









ROWLINSON -BROUGHTON 
Specialists in Industrial Pubdicity 


* Tel; CENtral 7816 (3 lines) 


@ 25 


2 MOSLEY STREET * MANCHESTER 2 


ROYAL BUILDINGS - 
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Automatic 
Temperature 
Compensation 

ensures 


A sure check on 
faulty feed water 


correct 
readings 











Front 
panel is 
hinged 
for easy 
access 





THE 


ro C katt PATENT 


ELECTRIC SALINOMETER 


Impure Feed Water is the source of most boiler trouble. The Crockatt Salinometer 
registers all dissolved impurities on a 6” open scale and gives warning by both lamp and 
bell. The front panel hinges forward to give easy access to wiring. Full descriptive 
literature on request. 

ALSO: Feed Water Filters; Valve Reseaters; Boiler Tube Brushes; Floor Sanders; Terrazzo 
Surfacers, etc. Full lists on request. 


W. CROCKATT & SONS LTD. 
64 DARNLEY STREET, GLASGOW, S.1 
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Completely self-erecting 
Woodfield 7/100 Univer- 
sal Pile Driving Plant 
with 100 ft. leader. 





















W OODFIELD HOIST & ASSOCIATED INDUSTRIES LTD. 
Makers under Licence of Oilfield Equipment 
Frindsbury Works - Rochester - England 
Telephone: STROOD 7842! (5 lines) Telegrams: WOODFIELD-TELEX-ROCHESTER Telex: 26-2117 WOODFIELDSTROOD 
London Office: 147, Victoria Street, S.W.1 Telephone: TATe Gallery 4135 


essociating: 
MECHANICAL PATENTS LIMITED 


KEMWORTHY JIG & PRESS TOOL COMPANY R. M. CORBETT AND COMPANY LIMITED 
HIGH STREET, COLLIERS WOOD, LONDON, S.W.I9 MYDRUM WORKS, BURGESS HILL, SUSSEX 











WOODFIELD, 
Tauenen 
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Write for latest 
publication 

“ Complete 
Piling Plant.’’ 




















comp isting 
TWO SHOT 


THROWING 
WHEELS witH wa i 
PRESSURE NOZZLE 
FOR SPECIAL WORK yoni il 


Made for MESSRS. HEENAN AND IN FLOOR 
FROUDE LTD. OF WORCESTER, 
this plant is designed to accommodate 





. Telephone : TRAfford Park 1207 (4 lines). 


REMOVABLE STILLAGE 
ON TURNTABLE 
FOR SMALL WORK 





all types of miscellaneous castings, ST. GEORGES ENGINEERS LTD. 


welded fabricated work, and large steel ORDSALL: LANE, MANCHESTER 5 
Telegrams : ** Georgic’’ Manchester 5 
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Edgar Allen « Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 


Here in the Edgar Allen Experimental Department you will 
find treasure—not the rubies and doubloons of olden days, 
but the profits to be found in new products and new processes. 
Both common and uncommon materials are brought here for 
treatment in varied ways to show whether they are suitable 
for complicated chemical processing on a large scale at a 
reasonable profit. 

Shellac; cocoa beans; pyrites; laundry blue; sulphur; lime; 
carbon; rocks of many kinds; all these and many other 
materials have passed through the machines in this quiet 
shop, revealing new money-making properties. 

If you have a problem of CALCINING, DRYING, 
CRUSHING, GRINDING, PULVERISING, or SEPAR- 
ATING we shall be pleased to show you experiments on 
your own materials. 

Write for further details. 


To EDGAR ALLEN & CO. LTD. 
SHEFFIELD 9 


Please post. ... 
(Insert choice) 
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CO-AXIAL 
DOUBLE REDUCTION 
HELICAL GEAR UNIT 


The many thousands of David Brown gear 















units, supplied for all types of major industrial 
Dt drives, have built up an unrivalled reputation 
SINGLE REDUCTION hiresng 

HELICAL GEAR for reliability. 

Intimate knowledge of industrial requirements, 
backed by well over 50 years experience, has 
led to the development of extensive ranges of 
standard units, carefully selected to cover 
every need. 

Consult “the people who know” and make 
certain you get the right unit for your drive. 




















THE 
asa, DAVID BROWN 
ae CORPORATION (SALES) LIMITED 

: a GENERAL GEAR DIVISION 






PARK WORKS 






HUDDERSFIELD 


“ROLOID’ 
GEAR PUMP 







GEAR TYPE 
FLEXIBLE HE 
COU PLING 



















SPIRAL 
BEVEL GEAR UNIT 







TWIN OUTPUT SINGLE REDUCTION 
HELICAL GEAR UNIT FOR ROLLING MILL DRIVES 
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a ee, 
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n . 6 ae The quickest cure is to contact Ford. They've a pretty range of curves — performance, 
ie torque, fuel and B.H.P., covering Petrol and Vaporising Oil Engines from 12 to 58 B.H.P. 
é a (Diesel 23 to 52 B.H.P.). Ask to see this satisfying set of curves and specifications. No 
; f \ ‘ | need to ask about famous World-wide Ford Service—but whenever there's a question 
’ of curves— 





a. ag, ee mk thy lens a 69089 


All enquiries, please, to your nearest Dealer or to:— 


Parts Division - Domestic Industrial Unit Sales Dept. G8 - Ford Motor Company Lta 
os Aveley Depot - South Ockendon - Romford - Essex - England 


RUCKS, BARGES, TIMBER, 


RANSFORMERS ... ALL 
AULED BY mujous moves 


»SADI capstan 
£ i 80 THIS MODEL PULLS 


TWENTY - TON TRUCKS ON 
TRAIGHT AND LEVEL TRACK. 














HE SADI CAPSTAN IS TRANSPORTABLE 


Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 
Truck. 


Ask for Literature E457 


OME OTHER ‘SADI’ PRODUCTS 


SADIVAR ” VARIABLE SPEED UNIT SUPPLIED ALONE 
R IN COMBINATION WITH HIGH EFFICIENCY 
NETARY SPEED REDUCERS PROTECTED AGAINST 
VERLOADS BY “A.S.” - COUPLINGS. 




















Geared Motor 


ee 
Fe 
ADI ENGINEERING co L 7 D At a Pe 
a & 


l4 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8. Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 






Sadivar Variator 
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CAN) FOR DRILLING, 


BORING, TAPPING, 
AND HONING MACHINES. 
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The idea that size means strength was exploded in the Unbrako laborato 
L.7_ In line multiple spindle machine 


with automatic cycle. 


years ago. Unbrako designs, Unbrako steels, Unbrako craftsmanship h 


screws — can mean smaller and stronger joints. There’s no guesswork ab 


one of our technicians to talk to you about screws ? 










E.24 Aft. to 6ft. 
Radial Drill. 
3” Capacity. 





== 12 Speeds, ‘ 4 4 
» 9 feeds, ; f ’ 4 <S 
I by single = c 


lever. 


H.12 Pipe flange 
facing machine. 

Table has rapid 
traverse and power 
feeds. 






Se mmeeetiiilimeentttn cet A A 


FREE 
DATA CHART 


In the drawing office, in the toolroom or on 





production — you'll save valuable time and avoid 
costly guess-work with this free data chart, it cuts 
out all physical measurements or calculation. 


H.6 Horizontal 
machine. 
4” dia. 








freed designers from the large and cumbersome fastener, enabling him to 
use fewer and smaller screws without sacrifice of strength. But Unbrako 
screws not only save in weight that way, they make practicable weight-saving 
designs hitherto only dreamed of. Smaller and stronger screws — Unbrako 


this, we have plenty of examples that we can’t go into here, but may we send 


_ MAKING THE MOST OF METAL — THREE FOR FIVE 





THE UNBRAKO SOCKET SCREW COMPANY LIMITED - COVENTRY 


Aug. 23, 19 


| 
| Calculating loads and stresses is 
| increasingly important in modern 
screw design. Machines operate 
at higher speeds under heavier 
| loads, materials are subjected to 
ries greater stresses. Screws are re- 
| quired to do more and better work. 


ave 


out 


Failure due to repeated stresses on 
a bolt are located at the point of 
higher stress concentration, These 
points are usually the head to shank 
junction or the threaded section. 





With Unbrako, fillets are used at 
these critical sections to reduce 
stress concentration and increase 
fatigue strength, fillets under the 
head and at the root radius of 
the thread, carefully controlled 





spindle. 
Milling 












Tubes, etc. 






See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 


KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 


KITCHEN X% WADE Lto. 


HALIFAX, ENGLAND 
Phone: Halifax 61173 





\ ea S 
ma s asd ti J tod , WY S ce 
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BOILER CLEANING 


Why waste time brushing smoke tubes, and rodding clinker an 
birds nesting, when a few minutes with a Percussion Lance wi 
shift everything from Economisers, Airheaters, Water Tubes, Fi 
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G.E.€. Nuclear Research 
and Development—No. 1 


The Hot Box 





Complete reliability in operation 

is perhaps the most vital requirement 
in the design of equipment installed 
in a nuclear reactor. Much of 

the research undertaken by the G.E.C 
in the laboratories of its 

Atomic Energy Division has been 
towards this end. Just one of the many 
research tools used in this work 

is popularly known as the “thot box”’. 


Wii 
of 
se 
1k 





The “thot box’’ is constructed much 
in the form of a reactor standpipe 
and is designed to house all the 
components which will operate 

in a reactor standpipe. 





at 
re 
se 
1e 
of 
2d 


At its lower end, beneath the 
laboratory floor, it is cennected 

to an electrically heated vessel 

filled with the coolant gas and, by this 
means, conditions of temperature, 
pressure and atmosphere similar to 
those experienced in reactor operation, 
can be reproduced inside the “‘hot box’”’. 
It is therefore possible to 

investigate the heat distribution 

likely to be found in the reactor 
standpipes, to carry out life-tests 

on the control-rod driving mechanism, 
and to check the operation of the 
burst-slug detection equipment 

and of numerous other smaller items. 





This is just one of the ways 

in which the G.E.C. is ensuring the 
safe, reliable and economical 
harnessing of nuclear energy. 





Atomic Energy Division 


THE GENERAL ELECTRIC COMPANY LTD. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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ENERGY 
eee 
OLYMPIA- LONDON 
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Since the first Engineering Exhibition was held in 1906, 


the branches and aspects of Engineering have developed 


tremendously. With this development the Engineering 





Exhibition has grown in size, scope and influence to be 


the largest of its kind in the world. This Exhibition 





provides a unique opportunity of examining the products C L Y M P 7 A 
of over 500 leading manufacturers and suppliers to these L re) Ne D re) el 


industries. You will see displayed exhibits under more 


than a thousand different classifications, and it is an 29 Aug to 
* 


opportunity that occurs only once in two years. Every 


Engineer will find a visit to this Exhibition time well I2 Sept. 1957 


spent. 





ORGANISED BY F. W. BRIDGES & SONS LTD. 
with the patronage and active support of: The British Engineers’ Association (Incorporated). The Society of 
Motor Manufacturers & Traders Ltd. (Marine Section). The British Electrical & Allied Manufacturers’ Association (Incorporated). 
The Institute of Welding. The British Acetylene Association. The Nuclear Energy Trade Associations’ Conference. 
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Photograph by courtesy of 
Goulds Foundries 


say John Bamber Engineering Ltd, well-known gear manufacturers of. Perivale, Middx. 


MEEHANITE METAL FOUNDRIES 
AT YOUR SERVICE 


Ashmore, Benson Pease and Co. Stockton-on-Tees. The Butterley 
Company Limited. Ripley, Derby. Cameron and Roberton Limited. 
Kirkintilloch. Carmichael Bros. Limited. Nile Street, South Shields. 
Goulds Foundries Limited. Newport, Mon. John Harper (Meehanite) 
Limited. Willenhall, Staffs. G. M. Hay and Company Limited. Glasgow. 
C. A. Parsons and Company Limited. Newcastle-on-Tyne 6. 
Qualcast (Ealing Park) Ltd. London, W.5. Richards Foundries 
Limited. Leicester. Southern Foundries Ltd. Waddon, Groydon, 
Surrey. Winget Limited. Rochester. 


THE INTERNATIONAL MEEHANITE 
METAL COMPANY LTD., 


Meerion House, 4 Downside, Epsom, Surrey. 
Telephone: Epsom 3507/8 Telegrams: Meerion, Epsom 


Meehanite Metal has every desirable property as a gear material—high tensile 
strength, excellent damping capacity, low co-efficient of friction, good machining 
qualities. Equally important is its consistency, which virtually eliminates rejects. 
Meehanite gears are silent ‘running, highly resistant to surface breakdown and 
relatively free from notch sensitivity. They have good fatigue and wear resistance, 
and in addition they respond to the accepted methods of hardening and tempering. 


Cast lron Can Do tt-f tts 


The Dependable Metal 
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We shall be pleased to see you on our Stand 


*K 
MANUFACTURERS OF:- 
Ships’ Deck and Engine Room Stand No. 7. 
Auxiliaries. Water-Tube Boilers ROW D. GRAND HALL 
and Ancillary Plant for Power Ground Floor, Olympia 


Stations and Industry. 





CLARKE, CHAPMAN & COMPANY LIMITED, Victoria Works, Gateshead, 8, Co. Durha 


Telephone: Gateshead 72271 (10 lines) Telex: 53-239 Telegrams: ‘‘Cycleps’’, Gateshe 
London Office: DUNSTER HOUSE, MARK LANE, 6.C.3. Telephone: MiNcing Lane 8345-6-7 Telegrams: “Cyclops”, Easphone, Londo 
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EH 220 Twin Cylinder 
Ss” x 6 cu. ft. 
F.A.D at 100Ib. per sq. in. 
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VISIT STAND 11 
Row J Ground Floor 
Grand Hall 


IMMEDIATE DELIVERY 


Boost your production and 
reduce your costs with these 
“BROOMWADE?” compressors 
which have gained a world-wide 
reputation for efficiency, 
economy and reliability. 
WRITE FOR FULL DETAILS 


"BROOMWADE 


BROOMWADE’ 
Ls leno 


No. 7, HIGH WYCOMBE, ENGLAND, 


Telegrams: “ Broom”, High Wycombe, Telex. 
901 SAS 
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ESTABLISHED 
1840 
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Our large Fabrication Department is fully 
equipped with the necessary Radiographic 
and Physical Inspection and Testing 
facilities for the manufacture of all types of 
Pressure Vessels required to meet the 
needs of the OIL & CHEMICAL 
ENGINEERING INDUSTRY. 


DANKS OF NETHERTON LTD. Boilermakers & Engineers since 1840 


NETHERTON, DUDLEY, WORCS Telephone : CRADLEY HEATH 6217 (3 lines). London: BANK CHAMBERS, 329 HIGH HOLBORN, W.C.1 
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the Bunton. 


with nozzle-mixing 


te a] 


The Bantam needs no introduction: 

over the past two years this lightweight, 
portable cutter has proved capable of tackling 
the biggest of jobs. And now, in addition 

to its other standard fearures such as reversible 
motor and abjlity to cut 2” thick steel 

with machine accuracy, the Bantam has been fitted 
with a new mixer type nozzle. Nozzle-mixing 
virtually eliminates back-firing and gives a 
faster rate of cutting, a higher degree of safety, 
and better quality, trouble-free cutting. 

Why not write for details of the Bantam 2 ? 
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British Oxygen Gases Ltd., Industrial Division, Bridgewater House, St. James's, London, $.W.1. 
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20 cwt Hammer, Blackheath Stampings Co. Ltd. 


cut costs with... 


Massey Marathon drop hammers are specially designed for mass 
production forging. They are made in sizes from 10 cwt to 40 cwt 
and being electrically driven the running costs are low: the insulation 
of the lifter from shock ensures low upkeep costs and the design of 


the slides and standards makes it possible to work to close limits. 


Massey designs include :-— 


Steam and Compressed Air Hammers, Pneumatic Power Hammers, 
Friction Drop Hammers, Double-acting Steam and Compressed Air 


Drop Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. 


OPENSHAW 
MANCHESTER 


ENGLAND 


MAKERS OF THE WORLD’S GREATEST 
RANGE OF FORGING PLANT 


Bss. SSEY LE” 























but we tailor 
in stainless steei 


Made to measure jobs are our speciality. Vats, vessels | 





and machine parts in heat-resisting and corrosion-resisting 
materials—particularly stainless steel and nickel alloys 
are usually problems, but they’re problems we take on | 


every day of the year. Our technical department is always 





available for consultation, advice 
and service. Call us in and see 
what a difference superb stain- 


less steel tailoring makes. 


for instance... 


Stainless steel vibra- 
tory elevator for food 
inspection and de- 
livery. 


WELDING TECHNICAL SERVICES LTD, 


ENGINEERS AND FABRICATORS | 
HURST MILL, KINGS NORTON, BIRMINGHAM 30, 


PHONE: KINGS NORTON 2360/2556, GRAMS: WELTEXA, BIRMINGHAM 
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ake a we and “dag” colloidal graphite is our business 
and may well be your concern. A durable lubricant on 
the dies and cores of casting or other metal-working machines 









SUBSIDIARY OF 


9 matter of :die life... 


will ensure a smooth and rapid flow of metal and first-class 
surface finish. World-famous foundries in Great Britain, 
U.S.A. and on the Continent of Europe use “dag” colloidal 
graphite, the tenaciously adherent lubricant 

which retains its parting and lubricating qualities 

at high temperatures and lengthens die life. 

We invite you to take advantage of over 40 years’ 
experience in solving difficult lubricating problems. 

Write for Bulletin 99 which comprehensively describes 

the application of “dag” dispersions in metal-working 
operations. If your particular interest is die-casting 
please ask also for Information Sheets S.4 and T.2. 


ACHESON COLLOIDS LIMITED 


ACHESON INDUSTRIE 
PRINCE ROCK - PLYMOUTH - DEVON : Tel: Plymouth 66351 - Grams: ‘* OILDAG”’ Plymouth 


TECHNICAL SALES AND SERVICE DEPARTMENT 
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S (EUROPE) LTD 





A centrifugal casting operation in progress at the works of 
Phosphor Bronze Co. Lid., Birmingham. A water-base “ dag’’ dispersion 
is periodically sprayed on the graphite dies to reduce porosity 


and appreciably lengthen the life of the die. 
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we aiso supply 
Your-stroke engines 


Ha 
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70 Hill Street - Richmond Surrey - Telephone: RIChmond 5481/2/3 (3 lines) } 

ACHESON INDUSTRIES (EUROPE) LTD. 18 Pall Mall, London, S.W.1 . ACHESON COLLOIDEN N.V. Scheemda (Gr). Netherlands. Mac 

ACHESON DISPERSED PIGMENTS, Dukinfield, Cheshire, England . ACHESON INDUSTRIES INC. AND AFFILIATES, New York, N.Y. 

stage 

and 
2-STROKE beari 

OPPOSED-PISTON 
ECCENTRIC TYPE 

Mark 


Git Engines 


econ: 


AVAILABLE IN POWERS 
UP TO 6,000 B.EP. 





turbo-charged with air- 
cooling, resulting in We 


greater output and | M 











with or without S 
pressure induction / 
— reduced fuel consumption , 
ines up to | 
a 
D 
One of eleven 6-cyl. engines ordered by the FI 
iraq Petroleum Company @ *. 
M 
2 W 
: Dis 
HARLAND & WOLFF ¥: 
Enquiries: Queen's Island, Belfast — London Office: 9, Whitehall, $.W.1 'f 
BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON 
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,..and in many other countries of the world are 



















large items of * industrial equipment designed 
and built for the job by the Marshall & Aabionvien 
Organization of Motherwell, Scotland. Modern 
Fusion Welding plant, including Stress Relieving 


Furnaces, Union Melt, and other Automatic : 





Machines, meticulous metallurgical control at all 


stages of fabrication, and high standards of skill 





and craftsmanship, ensure that all products 
bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands 
of modern industry — reliable, 


economic, efficient. 





| Welded or Riveted 
Boilers 
Marine Loco Type 
Scotch Marine 
Economic ) Double 
Wet Back \ and 


Economic | Treble Fusion Welded Pressure 
Dry Back / Pass Vessels 


Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 


Hemispherical Furnaces 


MARSHALL & ANDERSON 


BROOMSIDE - Caneye 





Fabricated Structures 











Vertical Cross Tube 
Fleming Patent 
Vertical 
Multitubular 
Waste Heat 
Dished and Flanged ends 
from Smallest to Largest 





Fusion Welded Boiler 
Drums 

Fabricated Stainless 
Steel and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 








META 


Propucts 


MARSHALL & ANDERSON LIMITED 


MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone: Motherwell 900 (3 lines) Telegrams: “Marine,” Motherwell 
London Office: 34 VICTORIA STREET, LONDON, S.W.1 
Telephone: Abbey 5904. 





Telegrams: Broomsyde, Sowest, London 
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Contractors Plant Rails and Sidings 


Wherever you see 


this sign it means 


Road Surfacing 


b ig b usiness Machine Tools 








IRON & STEEL - NON-FERROUS METALS - TRACTORS INDUSTRIAL PLANT + INDUSTRIAL DISMANTLING 
& EARTH MOVING PLANT + EXCAVATORS & CRANES MACHINE TOOLS - ROADSTONE & ROAD SURFACING 
RAILS & SIDINGS - SHIPBREAKING - FOUNDRY PLANT GRANITE & FREESTONE + PACKINGS & JOINTINGS 
& SUPPLIES - CONTRACTORS’ PLANT & EQUIPMENT WIRE & WIRE PRODUCTS + INSULATING MATERIALS 
PLANT & MACHINERY - STRUCTURAL STEELWORK NUTS & BOLTS - RUBBER PRESSINGS & PRODUCTS 
FACTORY PLANNING & INSTALLATION CEMENT - FOOD PREPARING MACHINERY 


SERVING INDUSTRY AROUND THE WORLD TH OS. W. WARD LTD 





GP/64 


Head Office’ ALBION WORKS - SHEFFIELD London Offce: BRETTENHAM HOUSE + LANCASTER PLACE + STRAND W.C.2_ 
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PEW .MACLELLAN,'™ 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 

FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 





Telephone: Telegrams: 
IBROX 1135 (4 lines) “MACLELLAN GLASGOW ?"’ 
PE on 








_ GRAFTON 
CRANES 


Ni. 

A \ GRAFTON CRANES LTD. 
WRAY VULCAN WORKS, 
NN BEDFORD. 
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protected 

bearing 

RIV Sealed Rigid Ball Bearings | 
| 

incorporate Seals within the boundary | 

dimensions of standard bearings. H| 


Full details of the unique features 
embodied in the design of these 
bearings are available from the 


Concessionaires. 
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SOLE CONCESSIONAIRES IN THE UNITED KINGDOM AND EIRE 


Rewolwo Ltd. 


399-405 EDGWARE ROAD, LONDON W.2. TEL: PADDINGTON 4087-8-9 
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150 B.H.P. Fowler 0-4-0 type diesel 
locomotive used by Thames Board 
Mills Ltd., Mersey Works, Warrington. 


Fowler diesel power 
| in the paper industry 


® Fowler diesel locomotives are ideal for all 


industrial purposes, general or specialised. Also in use in 42 other major industrial undertakings in Great Britain 
© Low fuel consumption and high performance John Fowler & Co. (Leeds) Ltd., Leeds 10 
for economy. Telephone: Leeds 30731 





® Sturdy construction and simple controls for 
reliability. 
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Products of the Marshall Organisation, Gainsborough, England. 








Genctal Putpose nus ELECTRIC CONTROL UNIT 
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TYPE ‘Q’ PHOTO-ELECTRIC RELAY 


There are many uses in industry for the Radiovisor Photo- 
electric relay type ‘Q’. In fact, wherever a light beam can 
be interrupted or varied in intensity, automatic control can 
be provided and any type of mechanism can be actuated. 
Operation is accurate and foolproof—it can be instantaneous 
or delayed for pre-set intervals. The resultant efficiency 
and economy brought about in industrial operations — 


many impossible by any other means — is impressive. 








The equipment comprises a Control Unit of pressed Some of the many uses for the RADIOVI SOR TYPE <« Q ” RELAY 
steel, housing a photo-electric cell and single ther- ; 

mionic valve amplifier. Total consumption of the ON-OFF SWITCHING e AUTOMATIC SPRAYING e AUTOMATIC COUNTING 
unit (excluding light source) does not exceed 10 LENGTH CUTTING GAUGE e CONVEYOR CONTROL e PROCESS CONTROL 
watts, and it is suitable for operation from 200/250 HEIGHT GAUGE e LIMIT SWITCH e LOOP CONTROL 


AC supply. Write for full details. | WARNING DEVICE e PAPER BREAKAGE ALARM 


| RADIOVISOR PARENT LTD., STANHOPE WORKS, HIGH PATH, 


| LONDON, S.W.19. Tel: CHErrywood 335! Grams: Radivisor London S.W.19. 
| THE FIRST NAME IN PHOTO-ELECTRIC CONTROLS 
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Designed for 


easy maintenance 


a The new Ellison GEO switchgear 


liesel 
joard 
yton. 








A.S.T.A. TESTED 
TO BS. 116: 1952 


Outstanding among the many 
points to commend the new 
craftsman-built ELLISON 
switchgear is... 

ease of maintenance 


+ Simple interior mechanism 


* Reversible spark tips give _ 7 
double life 


* Reversible moving contact 
assemblies. Only two set 
screws to be removed 





* Shock absorbers cushion the 
action of contacts when 
operated out of oil tank 


+ Simple isolation of 
circuit breakers by slide 











rail and vice handle 7 
operation 











a ‘ 
a, For further information please ask for Leaflet C.L. 












Close-up view 





of reversible 
moving contacts 
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fe | Continuing a [Tradition 


"BIRMINGHAM ENGLAND 
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Before... 


and after... 





Qendix OSBORN POWER BRUSHES 


The time and cost of burr-removal and  hand-methods Dendix-Osborn power- parts, Dendix-Osborn power brushes can 
surface-juncture blending on these jet- brushing produces a better finish in much save you time and money. An expert 
engine ring components have been less time at far less cost. Assembly time advisory service is available to help you 
enormously reduced by Dendix-Osborn _ is also saved, since quality is uniform. If apply this new technique to your par- 
power-brushing techniques. Replacing youare concerned with finishing machined ticular needs. 


Write today for Technical Catalogueto DENDIX BRUSHES LTD: CHEPSTOW : MON 


Telephone : Chepstow 2277/9 


IN ASSOCIATION WITH THE OSBORN MANUFACTURING CO., CLEVELAND 14, OHIO, U.S.A 














FITTINGS FOR 
PLASTIC COVERED 
COPPER TUBES 


Simplifix couplings can now be supplied for use with plastic covered copper tubes. The new 
fitting (which incidentally was developed on behalf of one of the leading chemical 
manufacturers in this country) consists of a specially designed adaptor, used in conjunction 
with standard Simplifix couplings. A full range of parts is available including straight and 
stud couplings, elbows, tees, banjos, etc. 


Further particulars and prices will gladly be sent on request. 





Simplifix Couplings Ltd. Hargrave Rd. Maidenhead. Berks. Maidenhead 2271/4 
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Geared 


Turbines 
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are available in horizontal or vertical designs for driving 
fans, pumps, mills and similar machinery. Oil free 
exhaust can be used for process work or for boiler feed 
heating. 

We invite enquiries for the most suitable design to meet 


specified requirements. 


; 
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; 7 
i onenecerceneeeeenenne atin 


_ CATHCART: GLASGOW : 
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he Conguest of Privtion 


In a bas-relief found at Nineveh there is shown the 
transport on skids of a huge sculptured stone ; 
a horde of slaves pull on ropes while 
others assist with a large lever at the rear. 
The most interesting feature of the bas-relief, however, 
is the clear depiction of spoked wheels in 
the handcarts which are bringing up the tackle— 
wheels which appear to be the same in essential 
detail as the wheel of today, and a great advance 
on the solid disc hacked from a log. 
But the bearings on which the wheel is carried have 
developed in a fashion which would have greatly 
eased the labour of the slaves of Nineveh. 
The comprehensive range of anti-friction bearings 
manufactured with precision and accuracy 
by SiS are to be found wherever wheels turn. 
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THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 





LE. 


So 


OQ 


Pr ee ae ee ee 2 ee ee | ee ee ee  @ ica Sen 


195 


Se ae el Of eee 








E ENGINEER 


VOL. 204 No. 5300 


LEADING ARTICLES— 


On Making the Sea Filthy ss 298 

Jodrell Bank Radio Telescope ‘0. 24 

Aircraft Facts and Fancies . 254 
ARTICLES— 

Aeronautical Conference... 261 


Analogue Computer for Cable Problems 276 


Billet Mould Cleaner. (Illus.) . “275 
Collaboration with esting on Nuclear 
Energy .. a meee 
Compositions Factory. “(Illus.) ... Roe? 7 | 
Diesel - Electric | Locomotives for 
Jamaica. (Illus.)... it) 
Effects of Hob Form on Tooth Profile. 
(ilius,). «. 262 
Electronically- Controlled Telephone 
Exchange. (Illus.)... > 212, 
Exhibition of Soil Mechanics _ and 
Civil Engineering. (Illus.) . 269 
Fire at the — ae ow 
(Illus.) : Pa? ie, 
Fire Research... .. sae BOS 
Future of British Air Transport 2a 


CONTENTS 
Heavy-Duty Fine a Machine. 
(Illus.) 
Inverters for B.E. A. sy Vanguard ° : > Air- 
craft. (Illus.) . ~~ 277 


Mass Spectrometers for the Analysis of 
Inorganic Solids. (Illus.) 274 
** Mercury ”’ Digital Computer. (Illus.) 275 
Performance and Efficiency Tests on 
B.R. Class ‘8’ Locomotives. No. I. 
(Illus.) ; ; vox 250 
Soil Mechanics Conference . .. 268 
Standard Range of Remote Position 
Controllers. (Illus.) eee 
Supporting Skirts for Reactor Pressure 
Vessels. (Illus.) . 256 
Two Sites for Nuclear Power Stations .. ss poe 
Variable-Delivery Fuel Pumps. (llius.) 274 
8kVA Bench Spot-Welder. (Illus.) ... 276 


CONTINENTAL SECTION— 


(Illus.)... 279 
(Illus.) 281 
(Illus.) 282 


Alpine Road Tunnel Projects. 
Wurenlingen Research Reactor. 
Alternative Power Locomotive. 


AUGUST 23, 1957 


AMERICAN SECTION— 


U.S. Army Package Power Reactor in 


Virginia. No. I. (Illus.) eae ROS 

Design for 133MW Atomic Power 
Station Sard cee isca" hoe eee 
LETTERS AND LITERATURE 266 
LETTERS TO THE EDITOR. 266 


Cambridge Arts and ‘Science D Degree 266 


Speed Factors for Gears... ... ... 266 

Activities of the Engineers’ Guild. . 266 
Book REVIEWS. . ced sae eee AGT 

NEws AND NoTes— 

Advanced Engineering Courses ... . 288 
British Patent Specifications. (Illus. ).. . 287 
British Standards Institution... . 274 
Forthcoming Engagements ... .. 298 
Industrial and Labour Notes... ine Ee 
Launches and Trial Trips oss ee 
Personal and Business ... ec eee 
Technical Reports ... . 288 





= 





ON MAKING THE SEA FILTHY 


We congratulate our contemporary, 
Municipal Engineering, upom again draw- 
ing attention to the practice of seaside 
towns of discharging untreated sewage 
into the sea and to the dangers involved. 
The leading article in that journal, a 
fortnight ago, drew particular attention to 
the possibility that there may be a connec- 
tion between sea-bathing in polluted water 
and the incidence of poliomyelitis. Com- 
ment upon the article, we are particularly 
glad to note, has widened the discussion ; 
the general practice of seaside towns of 
discharging untreated sewage into the sea 
is being challenged. But what has sur- 
prised us in reading the discussion—in our 
contemporary, The Times, for example, 
which published a forthright leader on the 
matter—is the nature of the defence so far 
put up. The attitude of health officials and 
even of officials of the Ministry of Health 
appears to be that if a practice, for example 
the discharge of crude sewage into the sea, 
may be dangerous, but has not been 
proved to be dangerous, then there is no 
harm in continuing it. That view is 
precisely at variance with the idea of 
engineers that if a practice may be dan- 
gerous it should not be used publicly 
until it has been proved safe. But even if 
this strange doctrine of health officials 
were unequivocally acceptable, it is dis- 
quieting to contemplate large numbers 
of people bathing in waters contaminated 


by sewage ; and though we appreciate 
that the object of maceration—the only 
form of treatment adopted by many sea- 
side places—is to make purification by the 
sea-water more rapid, that process may 
appear to the public a means of concealing 
from them the presence of the sewage ! 
No doubt the health officials’ defence 
was put up because the original article in 
Municipal Engineering was concerned with 
the danger to health, not with amenity and 
decency. For there is a much more 
understandable defence available ; and 
for a small, more or less isolated seaside 
resort facing the open sea it may be a fully 
justified defence. It is a defence that can 
be put up to explain, though not to excuse, 
the equally filthy habit of polluting rivers. 
The sea, like a river, is capable of absorb- 
ing and purifying a limited inflow of 
sewage. Historically, therefore, when 
small seaside resorts discharged untreated 
sewage to the sea and inland villages 
discharged theirs to the local river no 
harm was done ; no nuisance was created, 
no amenity destroyed. But at some stage 
in the growth of a seaside resort or a 
village the nuisance does become apparent. 
What happened in the past was that a 
practice initially harmless became habitual 
and was continued often without a full 
realisation of what was happening. As 
the resort or village expanded into a town 
all that was done was to install and later to 


extend sewers. This historic development 
accounts, excusably, for the desperately 
polluted condition of many streams and 
rivers in this country to-day, for the 
partial pollution of many more, and for 
the threat that still more will become 
polluted. But inland, during the last 
hundred years, there has been growing 
appreciation of the danger. On the whole, 
further extension of pollution has been 
checked, and it may well be hoped that, 
through the work of River Boards and 
through the assistance of the Water Pol- 
lution Research Board and its work upon 
the treatment of “ difficult” industrial 
effluents, it may begin soon to be reduced. 
Amongst industrialists, if less so amongst 
the public at large, of which local autho- 
rities are the representatives, there is, we 
think, growing appreciation that to pollute 
a river, to harm the interests of riparian 
owners downstream, to contaminate a real 
or potential source of water supply, and 
to destroy an amenity, is ethically inde- 
fensible ; and that even if the purification 
of an effluent is expensive, consumers of 
the goods manufactured ought to be pre- 
pared to pay for it. Certainly there is a 
much more general tendency nowadays 
than there used to be for effluent treatment 
to be studied, ab initio, when new factories 
are being laid out. But these remarks 
apply only to rivers ; not to estuaries or 
the open sea. There is still a tendency to 
take it for granted that if an untreated 
effluent is discharged sufficiently far out 
into salt water all requirements will have 
been satisfied. But in fact, when it is pro- 
posed to discharge an effluent to the sea, 
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investigation is needed to confirm that it 
will be satisfactory. The rate of outflow of 
raw sewage that sea-water can tolerate 
depends on a number of factors. In an 
estuary, for example, the same sea-water 
may oscillate back and forth with the tide 
and bereplaced at a rate possibly not greatly 
higher than the rate of inflow of rivers 
discharging into it. Such water can be just 
as easily overloaded with sewage as river 
water, as is indeed demonstrated by con- 
ditions in the estuaries of the Thames, 
Tyne and Mersey, not to speak of others. 
Again, if the general sea-water flow is 
coastal, successive discharges along the 
coast can build up an intolerable accumu- 
lation of sewage in the water. But if the 
set of currents is seaward all may be well ; 
and it is unreasonable to assume 
necessarily that the discharge of crude 
effluent to the seacan never be satisfactory. 

A hundred years ago the Thames as it 
flowed through London became an open, 
stinking sewer, before urgent action was 
taken to remedy the situation. It is 
devoutly to be hoped that before any such 
thing is allowed to happen to the sea 
alongside any of our seaboard towns they 
will awake to the danger and realise that, 
just as a river, if it is to remain healthy, 
can tolerate only a very limited inflow of 
sewage, so there are parts of the sea that 
can only tolerate a limited inflow. Unfor- 
tunately, the remedy is expensive. The 
sewers in seaboard towns have been, 
naturally, laid out to slope towards the 
sea. But available sites for sewage works 
usually lie only inland. If the sewage is 
to be treated it must therefore be pumped 
back to the works and perhaps the effluent 
must be pumped back again to the sea 
thereafter. It is understandable that sea- 
side resorts should prove unwilling to 
incur the large expenditure involved. Yet, 
unless their trade is to suffer, it is obvious 
that the expenditure will have to be 
incurred sooner or later. The public will 
not for long be deceived by an argument 
that a practice, obviously filthy, can be 
tolerated on the grounds that there is no 
proof, statistical or other, that it is harmful 
to health ! 


JODRELL BANK RADIO TELESCOPE 


In the third report of the Committee of 
Public Accounts, issued on Tuesday of 
last week, strong criticism was expressed 
about the cost of the Jodrell Bank radio 
telescope, which has just come into use 
by Manchester University. The cost was 
estimated at £335,450 in March, 1952, 
but has since risen to £700,000. The 
report contains the following remarks :— 
“It was stated in evidence that the 
engineering consultant changed the design 
without the concurrence of the University ; 
new structural features were introduced 
into the instrument and the complexity 
and cost were thereby materially increased. 
Although the University professor who 
was primarily responsible for the outline 


THE ENGINEER 


design lived on the spot, he was not con- 
sulted so far as the Department* were 
aware “ ; and “ They [the .committee] 
were particularly surprised to be told that 
the consulting engineers, before introduc- 
ing substantial modifications in a novel and 
costly scientific instrument had not fol- 
lowed the common sense course of discuss- 
ing their plans with the eminent scientist 
who was in charge of the project. Your 
Committee regard as highly unsatisfactory 
a state of affairs in which it was possible 
for the project to be altered substantially at 
greatly increased cost without the consent 
and approval of the Department or of the 
University or even of discussion with the 
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100 Bears Ago 


(AUGUST 21, 1857) 
** EUPHRATES AND TIGRIS ”’ 


“* During the period of the Assyrian and 
Babylonian kingdoms there were not two 
rivers in the world which exemplified upon 
their surfaces and their banks more of the 
industry of man than the Euphrates and 
Tigris, and, with the exception of the Nile, 
none, perhaps, have yet stood upon a 
footing of equality with them; while, at 
the present day there are not two rivers in 
the world whose industrial resources are so 
much neglected... . 

**Can the waters of the Euphrates and 
Tigris, with the waters of their tributaries, 
be again used for irrigation purposes, and 
the fertility of the extensive country through 
which they flow be restored to what it was 
in the time of Herodotus ? To this ques- 
tion there is no doubt an affirmative answer 
may be safely given—a fact which ought to 
have considerable influence as to the 
line of the great trunk railway through 
Turkey to India. No doubt irrigation 
works would destroy the navigation of both 
rivers, but the loss thus sustained would be 
more than compensated for by the greater 
benefits gained by railway conveyance. The 
practical proposition, therefore, is the effect 
which a trunk railway through Turkey to 
India would have upon the agriculture of 
the provinces through which it would pass 
—a proposition, which of course, involves 
the effect which all the branch lines running 
into the trunk line would also have upon 
the agriculture of the districts through which 
they would pass. In other words, ‘what 
effect would a proper system of Turkish 
railways have upon her agriculture? What 
effect would a proper system of railways 
have upon the agriculture of Asia ?”’ 











scientist in charge.” Both Professor 
Lovell, the “ university professor” and 
‘“* eminent scientist ’’ referred to, and Mr. 
Husband, of the firm of consulting 
engineers, Husband and Co., responsible 
for the work, deny the truth of these 
statements. Though it would have been 
open to the Committee to call either of 
these two men before it, we understand 
that no evidence was in fact taken from 
them. Mr. Husband also categorically 
asserts that all changes of any importance 
or involving serious additional expendi- 
ture were discussed with Professor Lovell 
and all these discussions were confirmed 
in writing either by Professor Lovell or 
Mr. Husband. We understand that the 
whole of the correspondence in the matter 
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has been handed over to Mr. Husband’s 
legal advisers and that consideration is 
being given to the steps which can now 
be taken to correct what Mr. Husband 
asserts to be the erroneous impression 
created by the publication of the report. 
It is because legal action may be pending 
that we use such careful language about 
a matter on which our sympathies are 
obviously engaged upon the side of those 
who have brought a great engineering 
project of especial technical merit to 
fulfilment. Nor in these circumstances 
do we feel that it would be appropriate for 
us to comment as freely as in other cir- 
cumstances we might have done. Only 
a few factual remarks appear to be called 
for. First, it should be noted that 
a major part of the additional cost of the 
telescope arose out of a decision to make 
the instrument operable upon the 21cm 
hydrogen spectral line wavelength, instead 
of wavelengths down to about Im as 
originally intended, thereby greatly in- 
creasing the instrument’s value. The stiff- 
ness of the structure had, in consequence, 
to be substantially increased. The present 
report remarks, presumably in relation to 
that decision, ‘‘ In October 1955... the 
University informed the Department orally 
that the increase was likely to be £240,000 
and that it had become clear that the 
design had been changed substantially 
without the University’s approval.” Sub- 
sequently a Committee of Inquiry was 
set up jointly by the Department, the 
Nuffield Foundation (which contributed 
substantially to the cost of the project) and 
the University. The present report re- 
marks upon the report of the Committee 
of Inquiry that it “ recorded a very un- 
satisfactory position as between the Uni- 
versity and their consultants.” We now 
feel that the whole matter needs publicly to 
be cleared up. For to let matters rest as 
they are at present would be unfair to 
Professor Lovell and Mr. Husband, and 
must throw doubt upon the ability of the 
Committee of Public Accounts to do its 
job fairly. 


AIRCRAFT FACTS AND FANCIES 


We referred last week to the value of a 
basis of observed fact when decisions, 
irrevocable to a greater or less extent, are 
to be made, and welcomed the setting up 
of a body, the new Council on Prices, 
Productivity and Incomes, whose job, we 
took it, would be to give publicity to facts 
and the deductions to be drawn from them. 
It follows from our desire to have the 
facts that, though we should like to do so, 
we cannot assign much weight to the report 
of the special committee appointed by the 
Air League of the British Empire to study 
the organisation, equipment and function- 
ing of British civil air transport. The 
report is unquestionably valuable where 
it draws wider attention to such a fact as 
that the capacity of scheduled international 
flights is determined by international 
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negotiation and not by the operator. 
It is useful when it draws attention to the 
possibility that fast transport may be 
more economic than cheap transport 
for maintaining such a user as an 
Army. But the intensive array of evidence 
necessary to support some of the com- 
mittee’s conclusions is absent. In a 
discussion of Atlantic services for in- 
stance, there is no mention of the un- 
successful transatlantic services of British 
South American Airways and of Airwork; 
and the sole reason discussed for the use of 
obsolescent aircraft by independent opera- 
tors in this country is that of financial 
difficulties. It is disquieting also to a 
critic that the committee does not mention 
that a diagram reproduced from an un- 
named source contains certain errors. It 
is recommended that this country’s air 
transport be handled jointly by publicly 
and privately owned lines. But once air 
transport has reached a stage at which a 
commercial organisation can conduct it, it 


becomes a matter of choice rather than of - 


necessity whether there should be a 
nationalised operator and although it is 
pointed out that there are many examples 
of nationalised air lines to study, the 
committee does not examine them to see 
whether there is any essential need for such 
a line in, say, France, where independent 
air lines are prospering. Rightly, the 
committee draws attention to the need 
now to start work upon developing civil 
aircraft for a period beyond the more 
immediate future. But in advancing 
specifications for particular aircraft needed 
in the future the committee picks upon a 
somewhat peculiar one. It is for a 
machine with greater gross weight and 
passenger capacity than a “ Britannia,” 
vertical take-off capability, and a London- 
New York journey time of two and a 
half hours. This provides a delightful 
combination of virtues. But it would seem 
to belie the oft-heard assertions that the 
supersonic civil aircraft is “ difficult” in 
such respects as lift-drag ratios and dead 
weight. Had the body of the report been 
composed of a closely reasoned survey of 
objective evidence leading to the con- 
clusions drawn, we should have greeted it 
cordially : for we should greatly welcome 
authoritative support for such of the 
Committee’s recommendations as a prov- 
ing unit to carry out the preliminary route 
trials and prepare proved performance 
figures, in the manner of motor vehicle 
research and the National Institute of 
Agricultural Engineering, and of a Ministry 
charged to develop and encourage British 
aviation, rather than one devoted to 
regulating and restricting it as part only 
of its duties. But in reality the report 
enshrines little more than opinions. 
Those opinions may indeed be sound, and 
we think many of them are sound. But 
such facts as are given in the report are 
not in our opinion sufficient, alone, to 
support them. 
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A Seven Day Journal 


The Future of British Air Transport 


THE report was published last week of the 
committee set up in April this year by the 
Air League of the British Empire to study the 
organisation, equipment and functioning of 
British civil air transport. The committee, 
under the chairmanship of Sir Miles Thomas, 
D.F.C., consulted a wide range of authorities, 
including military and civil operators, aircraft 
manufacturers and economists. It concluded 
that, unless the present slow decline in 
Britain’s share of air traffic accelerates, the 
capacity needed will double in each of the 
next two periods of five years. Further 
expansion of the two national corporations, 
it believes, would not increase their efficiency, 
and it proposes that independent companies 
take a share in the traffic; since some of 
the expansion will be at the expense of ship- 
ping, the shipping lines might be expected to 
invest in air transport. The independent and 
national lines should be unified so far as the 
passenger was concerned. 

The committee observed that it was neces- 
sary for the national economy as well as 
prestige that this country should build aircraft 
to rival in performance foreign machines ; 
they indicated two projects that appeared 
feasible and attractive, a very large 500 
m.p.h. cargo aircraft and a supersonic airliner 
capable of operating off small airfields. To 
support the industry in such expensive under- 
takings there should be a Government-spon- 
sored proving unit to carry out development 
flying ; the Government should also adopt 
air movement to supply and maintain the 
Armed Forces overseas. The main policy 
recommendation is that there should be a 
Minister charged, not to restrict and regulate 
air transport, but to encourage it ; under him 
there should be a licensing board, comparable 
to the Civil Aeronautics Board of the United 
States, having jurisdiction over the air carriers 
and apportioning scheduled services. 


Government Research 


THE Department of Scientific and Industrial 
Research has published its report for the year 
1955-56, and we commented in a leading 
article last week on the proposed changes from 
direction by an advisory council to a 
** research council,” and other general, mat- 
ters. The report states that during the year 
the D.S.I.R. incurred a net expenditure of 
nearly £6,500,000 and employed a staff 
numbering roughly 4500; the estimate for 
expenditure in the year ended March 31, 
1957, is about £1,000,000 greater than the 
figure just given. 

The report covers the activities of fifteen 
research establishments and about fifty 
associations. A great deal of the work which 
these various bodies have in progress bears, 
more or less directly, on engineering. There 
is much of great.interest recorded in the 
report, and researches of all kinds are 
evidently being pushed along with com- 
mendable vigour. Not all research involves 
the application of abstruse theory, and the 
practical results achieved are sometimes 
surprising. To give one example, taps giving 
a spray instead of a continuous stream of 
water were fitted to the basins in an office 
building. It is stated that such taps were 
more hygienic and acceptable to the staff 
and they halved the fuel bill for hot water. 

The advisory council visited three D.S.I.R. 
establishments during the year. It was 
particularly impressed with the work done 
by the Water Pollution Research Laboratory, 
in collaboration with the Port of London 


Authority, in surveying the effects of pollu- 
tion in the River Thames. The Road 
Research Laboratory is commended for the 
vigour with which its large programme of 
work, covering road construction, traffic 
flow and road safety, is conducted and its 
results disseminated. The Chemical Research 
Laboratory is undertaking research on 
selected topics of national interest, such as 
corrosion, which are not being done either by 
Universities or industry. The Council was 
impressed by the quality of much of the work 
but realised that not everything that is 
desirable could be undertaken at once, and 
that very careful selection of topics is 
essential. 

Other matters of special interest include 
the discovery of a correlation between 
mortality and the degree of atmospheric 
pollution during persistent fog, the advance- 
ment of research on the hydrogen-oxygen 
fuel cell to the stage of industrial develop- 
ment, progress in the continuous casting of 
steel, and the development of a “ fluid 
bed ”’ technique in the textile industry. 


Two Sites for Nuclear Power Stations 


THE Central Electricity Authority has 
announced its intention to apply for consent 
to develop its fourth nuclear power station at 
Trawsfynydd, Merionethshire, in the Snow- 
don National Park. The Minister of Power 
and the local planning authority are to be 
approached shortly. The Authority has also 
expressed its interest in a site at Edern, 
Caernarvonshire, which it has concluded is 
suitable for a larger nuclear power station 
than is planned for Trawsfynydd. 

The Trawsfynydd site is on the northern 
shore of an artificial lake that was created 
about thirty years ago to store water for the 
Maentwrog hydro-electric power station. 
The lake is big enough to provide cooling 
water for a nuclear power station of up to 
500MW. It is stated that the land, which is 
owned by the Authority, is rocky and 
broken and of no agricultural value. The 
reactors can be founded directly upon rock. 
A station of 4(00MW to 500MW is proposed 
for Trawsfynydd, connected by overhead 
line to the 275kV transmission system at the 
Ffestiniog pumped storage station some 
5 miles to the north, construction of which 
is just starting. Under this scheme the 
Trawsfynydd station would be brought into 
service in 1962. 

The Edern site is about 2 miles west of 
Edern village, and is on the north coast of 
the Lleyn Peninsula. It is said to consist of 
rough heathland and low cliffs which, after 
excavation, would provide a rock foundation 
for the reactors. Unlimited cooling water is 
available from the sea. 


Collaboration with Norway on Nuclear Energy 


THE U.K. Atomic Energy Authority has 
agreed to co-operate with the Norwegian 
Institute for Atomic Energy in the Halden 
reactor project. The project concerns 
an experimental reactor designed to produce 
process steam for wood pulp mills, &c. 
Operation is scheduled to start early next 
year. There is to be collaboration between 
the Norwegian Institute and the U.K. 
Authority in the development of fuel elements 
for later charges, and in the meantime the 
initial charge of uranium elements is to be 
supplied by the Authority. Design and 
operating experience obtained in the experi- 
ment will be shared with the Authority. 
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Supporting Skirts for Reactor 
Pressure Vessels 


By RAYMOND HICKS, Ph.D.* 


This article deals with one of the structural engineering problems encountered 

during the design of the reactor pressure vessel for the nuclear power station to 

be built for the South of Scotland Electricity Board. It is shown how a general 

solution was obtained to give the moments and shear forces induced in the vessel 

and its supporting skirt due to the various types of loading imposed on the struc- 
ture during fabrication and full operating conditions. 


HILE it is realised that codes of prac- 

tice and specifications are the product 
of long and careful deliberation, conserva- 
tively based on experience in service, it will 
be appreciated that in the case of reactor 
pressure vessels the plate thickness, vessel 
diameters, and operating conditions are dif- 
ferent from those envisaged by the authors of 
the existing codes of practice and specifica- 
tions. It is necessary, therefore, when 
designing a reactor pressure vessel, to analyse 
as completely as possible the distribution of 
stress in the structure. Thus, as well as 
satisfying the conditions imposed by B.S. 
1500, the British Standard specification for 
fusion welded pressure vessels, the struc- 
ture can be designed so that the bending 
stresses induced in the vessel due to the 
constraining effect of the skirt are as low as 
is practically possible. 

The need to keep the bending stresses low 
is apparent when one considers that struc- 
tural failures have occurred due to excessive 
bending stresses at points of discontinuity, 
because induced bending stresses can pro- 
duce the local plastic deformation necessary to 
initiate a brittle fracture crack. For example, 
there was the failure of a spherical pressure 
vessel in Morgantown, U.S.A., in 1944! 
when the bottom dropped out of the sphere 
while under test. Failure was due to brittle 
fracture, which produced a tear 350ft long, 
only 4ft of which followed a welded seam. 
The direction of the herringbone indicated 
that the tear probably started at a point 
just below where a column was attached to 
the shell. Subsequent strain gauge readings 
on a duplicate sphere indicated high local 
stresses at column attachments. Finally, as 
a result of a strain-gauge investigation into 
the stresses in a spherical vessel designed to 
A.S.T.M. standards, it was found that at the 
column support the measured stress was 
2-88 times that predicted by simple theory. 


VESSEL SUPPORT 


The choice of a supporting means for a 
reactor pressure vessel and its core leads to a 
comparison between (a) a continuous skirt 
support such as a cylinder or cone and (5) 
a discontinuous support similar to the “A ” 
frames used on the Calder Hall reactors. 

The effect of supporting a spherical vessel 
and its core on continuous skirt supports, 
one of which is located inside the vessel, and 
the other directly underneath on the outside, 
as shown in Fig. 1, is to induce in the skirts 
and loaded vessel a system of bending and 
shear stresses due to the constraining effect 
of the skirts. The magnitude of these 
stresses depends on the relative thicknesses 
of the components of the structure joined 
at the discontinuity as well as the pressure in 
the vessel, the weight of the core, and any 
temperature variations in the structure in 
the region of the discontinuity. 

For the design of the G.E.C./Simon- 
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Carves reactor pressure vessel, a detailed 
Stress analysis was made for the supporting 
means and it was found that by suitably 
chcosing the thicknesses of the inner and outer 
skirts, the bending stresses induced in the 
structure could be kept relatively low so 
that the sum of the membrane and bending 
stresses in the vessel and skirt at the point 
of support was everywhere less than a quarter 
of the ultimate tensile stress for the material. 

Basically, the analysis of the skirt problem 
reduces to the finding of the four unknown 
bending moments and four unknown shear 
forces induced in the four components of the 
structure meeting at the discontinuity. This 
involves the solution of eight simultaneous 
equations which, in the analysis described 
here, was done generally to give expressions 
for the induced stresses in terms of the five 
dimensional variables : 

(i) thickness of vessel ; 

(ii) thickness of outer skirt ; 

(iii) thickness of inner skirt ; 

(iv) diameter of sphere ; 

(v) diameter of cylindrical skirts. 

For design purposes this general solution 
was used to find expressions for the stress 
distribution induced in the vessel and its 
skirts due to the following load systems : 

(i) a uniform radial pressure inside the 
vessel ; 

(ii) an axial load applied to the inner skirt ; 

(iii) an axial load on the outer skirt due to 
the dead weight of the vessel ; 

(iv) an axial load carried externally by the 
vessel ; 

(v) an axial temperature gradient in the 
outer skirt. 
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Fig. 1—General arrangement of the structure showing 
the location of the inner and outer skirts 


To obtain general solutions for the five 
types of loading specified above, it was 
necessary to determine forty functions defin- 
ing the moments and shear forces induced in 
the structure at the point of support. These 
functions were all obtained in the following 
form :— 


Moment (or shear force)= C.F (r) 


where C is a constant and F(r) a function of 
the dimensions of the structure. 
For example, due to an internal pressure p, 
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the moment induced in the bottom section 
of the vessel is given by 


p(i—v)Ry*k oo =) 4ty? tgp” 
Oe (1 ee es ee ee 
46 t s2,) tg? tgr* 
_ tgp* =) tgp? 2tp5/®Rgil® \ 
a1 tgp*l? “ + reg? 7 tg7°?Ry tl? 
where 
“i = radius of vessel 
'g= radius of skirt 
= thickness of vessel 
ts; = thickness of outer skirt 
ts7=thickness of inner skirt 
v-=Poisson’s ratio 
»Rr* 
64 =3(1 are: 
and 


1 2 i . a, a) 
Pl | tsp” .) 
Rg}? tgz? tgr” 


While it is outside the scope of this article 
to tabulate the forty functions which com- 


_pletely determine the induced moments and 


shear forces for the five types of loading given 
above, it may be of interest to note that they 
are given in the full structural analysis to be 
published by the Institution of Mechanical 
Engineers. Furthermore, at a later date, it 
is hoped to publish a series of curves which 
give directly to the pressure vessel designer 
values of F(r) for a wide range of the dimen- 
sionless ratios appearing in the above 
expressions. 


METHOD OF ANALYSIS 


A method for analysing the induced bend- 
ing and shear stresses in a symmetrically 
loaded shell of revolution was developed in 
1912 by H. Reissner.2 This method was 
generalised and applied to particular cases 
by E. Meissner* who obtained a solution to 
the basic differential equations in the form 
of a hypergeometrical series. For a spherical 
shell, he found that the convergence of this 
series becomes slower as the ratio of the 
diameter of the sphere to its thickness 
increases, so that for large values of the ratio 
this method of solution is of little practical 
use. For example, Ekstrém* has shown that 
when the ratio is 62-5 it is necessary to con- 
sider not less than eighteen terms in the 
series. 

An approximate solution to the problem 
has been obtained by J. W. Geckeler®, who 
made the simplifying assumption that in the 
region of the induced moments and shear 
forces, the shell of revolution can be replaced 
by an equivalent cylinder. This implies that 
for the case of, say, a spherical pressure 
vessel, Geckeler’s solution is applicable only 
when the supporting skirt is attached to the 
vessel at or near its equator. 

A better approximation, and the one often 
used in practice, was obtained by Hetényi® in 
1938. This approximation is equivalent to 
assuming that in the region of the vessel 
where the induced stresses are relatively 
large, the vessel can be replaced by an equi- 
valent conical section, because the meridianal 
length of such a region is small compared 
with the radius of curvature of the vessel 
at the point considered. As an example, 
Hetényi considered the case of an axially 
loaded spherical cap with a rigid boundary 
support. He showed by direct comparison 
(reference 7 page 475) that when the shell 
thickness is relatively small, the approximate 
values for the induced bending moments and 
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shear forces are in close agreement with those 
predicted by the exact theory. 

A comprehensive study of the bending of 
cylinders under the action of axial sym- 
metrical loading is given by Hetényi® in 
his book dealing with beams on elastic 
foundations. He shows that the induced 
bending stresses are confined to a region 
within close proximity to the point of applica- 
tion of the load, so that, except for very 
short skirts, the length of the skirt has no 
effect on the magnitude of the induced 
stresses. Hetényi also showed that for prac- 
tical shells the membrane stresses have a 
negligible effect on the induced stresses. 
That is, one can determine the displace- 
ments due to membrane stresses and calculate 
the corresponding bending and shear stresses 
necessary to maintain compatibility. The 
total stress is then obtained by simple addi- 
tion, since Hetényi’s results imply that the 
principle of superposition is applicable in 
the case of shells under the combined action 
of bending and membrane stresses. 

For the particular class of pressure vessels 
covered by the general solution described 
here, the ratio Ry/ty is assumed sufficiently 
large to justify using Hetényi’s solution when 
evaluating the bending moments and shear 
forces induced in the structure. Furthermore, 
the ratio of skirt length to skirt thickness is 
assumed large so that the effective skirt 
length can be taken as infinite when consider- 
ing its constraining effect on the vessel. The 
first of the assumptions is virtually always 
satisfied when dealing with large diameter 
pressure vessels, while the second assumption 
can be verified for any particular problem. 

To obtain the general solution for the 
moments and shear forces induced in the four 
components of the structure meeting at the 
discontinuity, use was made of the following 
known expressions for the horizontal radial 
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Fig. 2—Symmetrically loaded spherical cap 


displacements and tangential end rotations 
of the spherical cap shown in Fig. 2 (see, for 
example, references 6 and 9). 
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It can be verified that at the free edge of the 
cap K, and K, can be taken as unity when 
Ry/ty is large and ¢ has practical values. 
This implies that a moment M, per unit 
length applied externally to the sphere at its 
point of support is distributed equally between 
the top and bottom portions of the sphere ; 
furthermore, the corresponding induced shear 
forces are equal in magnitude and act in 
opposing directions. Similarly, a shear force 
Qz per unit length applied externally to the 
sphere at its point of support is distributed 
equally between the top and bottom portions 
of the sphere, while the corresponding induced 
moments are equal in magnitude and act in 


THE ENGINEER 


opposing directions. Alternatively, it can be 
stated that when K, and K, can be taken as 
unity, an external moment acting uniformly 
around the sphere at its point of support 
produces a tangential rotation with no 
accompanying radial displacement, while a 
corresponding external shear force produces a 
radial displacement with no accompanying 
rotation. 

Finally, to obtain a general solution, use 
was made of the following well-known 
expressions for the radial displacement and 
tangential rotations of an end _ loaded 
cylinder. 

2 , M 
Ae=apxt 2D¥ 
..4..™ 
°e= aR Da 
where D and 4 are constants defined by 
a 
12(1 — v?) 
3(1—v') 
R*?? 


D-= 


23 





Using the basic relationships given above, 
a system of equations was obtained for the 
boundary conditions at the junction of the 
vessel and skirts. These equations correspond 
to the equilibrium and compatibility con- 
ditions at the discontinuity and can be written 
as follows : 


Myr+Mvys=Mev 
Qvr+ Qve=Qev 
Mgr+ Msz= Mis 
Qsrt+ Qsz =Qes 
Mev= Mis 
Qus=Qev 
Os7r=9s8=9y7=97 7 
Agr=Asp=Ayr=Ayvsz 


where the suffixes indicate the top section of 
the vessel (V7), the bottom section of the 
vessel (VB), the top skirt (ST), and the 
bottom skirt (SB), while (EV) and (ES) show 
that the moments and shear forces act 
externally on the vessel and skirts due to their 
interaction. 

During the general solution of this problem, 
it was found that the above set of equations 
reduced fairly easily by elimination to a 
corresponding system of four equations with 
four unknowns, while the solution of the 
reduced set of four equations involved a 
great deal of algebraic manipulation before 
the final expressions for the induced moments 
and shear forces were obtained. 


HEAT EXCHANGERS 


In contrast to the large number of simul- 
taneous equations associated with the method 
of solution used for the reactor pressure 
vessel, it was found that the corresponding 
analysis for the induced stresses in the 
cylindrical heat exchanger and its skirt 
reduced to the solution of two simultaneous 
equations. This reduction in the number of 
equations was effected by adopting the 
following sequence of operations when satis- 
fying the compatibility and equilibrium con- 
ditions at the junction of the cylinder, cylinder 
head and skirt. 

(1) Assume that the components of the 
structure (i.e. cylinder, cylinder head and 
skirt) can deflect and rotate with no con- 
straining effect at the discontinuity. At the 
same time assume the structure free to 
develop the membrane stresses it would 
obtain under a similar external load system 
if its components were joined and could 
develop induced moments and shear forces. 
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(2) Calculate the horizontal displacements 
and tangential rotations of the components 
of the structure at the discontinuity, assuming 
no interacting constraining effects. 

(3) Apply to each component of the struc- 
ture a moment and shear force at its edge, 
and let these moments and shear forces be 
chosen to suppress the displacements and 
rotations the ends of the components would 
develop if free to assume unconstrained 
movements. These moments and shear 
forces will be simple functions of the applied 
loading and can be calculated readily when 
dealing with any particular example. 

(4) Sum the moments and shear forces in 
item (3) to determine the external moment 
and shear force which must be applied 
externally to the loaded structure at the point 
of discontinuity to suppress any displace- 
ments and rotations of the structure as a 
whole. These moments and shear forces are 
unbalanced and must be eliminated at a later 
stage in the analysis. 

{5) Calculate the moment and shear force 
which must be applied to each component of 
the structure to give a radial displacement A 
with no accompanying rotations. It will be 
found that all these moments and shear forces 
can be expressed in terms of one unknown 
quantity. That is, they can be expressed in 
terms of A or one of the unknown moments or 
shear forces acting on the components of the 
vessel due to the arbitrary radial displace- 
ment A. 

(6) Sum the moments and shear forces in 
item (5) to determine the external moment 
and shear force which must be applied to the 
structure. at the discontinuity to obtain a 
displacement with no accompanying rotation. 

(7) Calculate the moment and shear force 
which must be applied to each component of 
the structure to give a tangential rotation 0 
with no accompanying displacement. These 
moments and shear forces can be expressed 
in terms of a further unknown as explained 
in item (5). 

(8) Sum the moments and shear forces in 
item 8 to determine the external moment and 
shear force which must be applied to the 
structure to give a rotation ® with no accom- 
panying radial displacement. 

(9) Determine the two unknown para- 
meters associated with items (6) and (8) by 
considering the equilibrium of the moments 
and shear forces acting on the structure at its 
point of support. These moments and shear 
forces are given by the procedure of items 
(4), (6) and (8). 

As already stated, by following the above 
procedure the problem reduces to. the solution 
of two simultaneous equations to obtain the 
parameters which determine the moments and 
shear forces induced in the cylinder, cylinder 
head and skirt. 

It is worth noting that the method of 
solution described above can be applied to 
multi-connected surfaces of revolution when 
any number of components are joined at the 
discontinuity. For example, the spherical 
reactor vessel with an inner and outer skirt 
previously discussed. 

It is hoped to publish the full analysis for 
the heat exchanger structure at a later date ; 
however, it may be of interest to say that, 
for any arbitrary external load system, the 
moments and shear forces induced in the 
cylinder, cylinder head and skirt can be 
written in the following form : 


Moment (or shear force)= C,+ C,F,(r)+ C2F,(r) 


where F,(r) and F,(r) are functions of 
the dimensions of the structure and C,, 
C, and C, are constants which can be 
determined for any particular load system. 
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For example, for the cylindrical component 
of the structure : 





hy* h 5/2 h 5/2 
F,(r)= ie Hu +4 a I 
a LAs’, 2hy?l? “ 
ro [5 he? he he? he? 


where 
he =thickness of cylinder 
hy =thickness of cylinder head 
hg =thickness of skirt 


Comparing the two methods of analysis 
considered above, it may be said that although 
the method of solution used to determine the 
induced stresses‘in the heat exchanger struc- 
ture involved the solution of a smaller number 
of simultaneous equations than in the case of 
the reactor pressure-vessel structure, on the 
whole the amount of work associated with 
each method of solution is about the same for 
the complete analysis of any particular 
problem. 


GENERAL INFORMATION 


As a matter of practical interest, it may be 
pointed out that for the G.E.C./Simon-Carves 
design, in view of the continued improvement 
in site welding techniques and as a result of 
the experience of Motherwell Bridge and 
Engineering Company on the construction of 
the spherical vessels at Dounreay, it was 
decided that 3in plate could be welded to the 
exacting standards necessary for reactor 
pressure vessels. Thus, with a maximum 
plate thickness of 3in and a design pressure of 
165 lb per square inch for the coolant CO,, 
the diameter of the sphere was taken as 70ft. 

When considering the materials from which 
the spherical pressure vessel could be con- 
structed, it was concluded that no steel could 
be found which combined the desirable 
features of high notch ductility with good 
creep strength at high temperature and easy 
weldability. As a result it was decided to 
have a double shell, the outer of which would 
be a spherical pressure vessel but would be 
maintained at a temperature below the creep 
region by allowing a bleed of the incoming 
cool gas to flow over its inner surface before 
passing through the reactor. The maximum 
temperature of this outer shell has been fixed 
at 250 deg. Cent. and “‘ Coltuf 28” was chosen 
as the most suitable material. ‘“Coltuf 28” is 
a steel that is readily weldable and has a low 
ductile/brittle transition temperature. The 
inner cylindrical shell which confines the 
reactor and which will attain temperatures 
comparable with the maximum temperatures 
of the fuel channels is to be constructed of 
boiler plate having a thickness of 14in. 

Finally, with regard to the skirts, these are 
both constructed of ‘* Coltuf 28’, and are 
designed to carry loads in the order of 6000 
tons. 
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PrRoposED NIGERIAN HyprRo-ELECTRIC POWER 
SCHEME.—Investigations are being made into the 
possibility of a hydro-electric project on the River 
Kaduna, Nigeria, at Shiroro Gorge. Preliminary 
calculations indicate that a dam and power station at 
Shiroro Gorge could produce some 400 million units of 
electrical energy in a year of average rainfall. 


THE ENGINEER 


Aug. 23, 1957 





Performance and Efficiency Tests on 
B.R. Class “8” Locomotive 


By O. S. NOCK, B.Sc., M.I.C.E., M.1.Mech.E., M.I.Loco.E. 
No. I 


The tests on this locomotive, the ultimate development of the steam express 
passenger locomotive in this country, have been conducted in the manner now 
customary with work done under the auspices of the Locomotive Testing Joint 


Sub-Committee of the British Transport Commission. 


Here the author comments 


upon results that are of great interest, particularly in view of the broader 
application of the data obtained to the economic operation of train services. 


T is with somewhat mixed feelings that the 

present author took up the task of com- 
menting upon the official bulletin setting 
forth test results on what will almost cer- 
tainly be the last steam locomotive to be 
designed specially for express passenger ser- 
vice on the railways of this country. To one 
who had long “ worshipped at the shrine of 
the steam locomotive ”—to quote a memor- 
able phrase of the late Loughnan Pendred— 
it would have been all too easy to become 
reflective, nostalgic and perhaps even senti- 
mental. But successive bulletins issued by the 
British Transport Commission dealing with 
locomotive testing, have so effectively stripped 
away the aura of mystery and uncertainty 
surrounding much locomotive performance 
recorded in the past as to reduce all to the 
plainest fact. The bulletin dealing with the 
class ““8” 4-6-2 engine is, indeed, one of 
the longest and most comprehensive so far 
issued ; in some respects, however, one wishes 
that the Committee would occasionally depart 
from a plain recital of fact, and hazard an 
explanation for certain aspects of the results 
that will probably puzzle many students of 
locomotive performance. 

Before discussing the actual results the 
principal features of the locomotive design 
may briefly be mentioned. The policy of 
British Railways since nationalisation has 
been to design standard locomotives with no 





more than two cylinders, and the class “7” 
mixed traffic 4-6-2 (“ Britannia ” class) has 
two cylinders 20in diameter by 28in stroke, 
to yield a nominal tractive effort of 32,150 Ib 
at 85 per cent boiler pressure. The class “8” 
express passenger locomotive was required 
to have a nominal tractive effort of approxi- 
mately 40,000 Ib. It was not possible to 
accommodate within the limits of the loading 
gauge two cylinders of the size that would be 
required to give this tractive effort, and so 
three cylinders were decided upon, with steam 
distribution effected by use of the British- 
Caprotti valve gear. The boiler is the same 
as that of the “ Britannia,” but with a larger 
firebox having a grate area of 48-6 square 
feet against 42 square feet in the two-cylinder 
engine. In view of the results obtained from 
the class “8” engine, the relative boiler pro- 
portions are tabulated below alongside 
those of other British ‘‘ Pacific ” locomotives. 

The author was privileged to see some of 
the tests in progress on the B.R. class “8” 
locomotive, both on the stationary plant at 
Swindon and on the road, when running 
controlled tests with the dynamometer car, 
and certain impressions formed then have 
been fully borne out in the published results : 
those impressions were, first and foremost, of 
high coal consumption. On the Swindon 
test plant the locomotive was steamed up to 
the limit of the grate, and on examination of 




















Engine class ex L.N.E.R ex L.M.S. B.R. B.R. 
“A4”’ ** Duchess ”’ “ Britannia ’’ Class “8"’ 
Nominal tractive effort (Ib), 85 per cent boiler 35,455 40,000 32,150 39,080 
pressure 
Heating surfaces : 
Firebox, square feet ... ... 231: 230 210 226 
OO SS eer 1281-4 1544 1285 1285 
ee eee 1063-7 1033 979 979 
Pm... EE ee 2576-3 2807 2474 2490 
rheater : 
“ember of elements . ce Vigas aelbes Sie 43 40 40 40 
Heating surface, square feet ca 748-9 830 718 691 
Total heating ~~ — re 3325-2 3637 3192 3181 
Grate area, square 41-25 50 42 48-6 
Total free area LI "tubes/grate ‘area, per 15-1 13-8 16-2 14-0 
cent 
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the graph, Fig. 1, surprise may well be 
expressed that the grate limit was reached at 
so relatively low an evaporation rate as 
34,000 Ib per hour, steam to cylinders. Even 
this maximum was only reached at the expense 
of the very high coal consumption of 6850 Ib 
per hour. The graph, Fig. 1, relates to the 


Ib./hr._ \! 


& eas 5 
° 

¥ t Jee 

m oy 

vy, © Linit of Exhaust 

7 Steam Injector — 


Evaporation — 1000 lo./hr. 
141 Ib./sq. fe. grate /hr. 


6850 1b. /hr. Grate Limit 


Ib,/sq. fe grate /hr 
80 





20 60 100 1 1 
0 1000 ©2000 ©3000 ©4000 +5000 6000 7000 
Coal — Ib./hr. 
South Kirkby coal, 13,550 B.Th.U. per pound. Exhaust steam 
injector. 


Fig. 1—Evaporation 


use of Grade 1A hard coal (South Kirkby) ; 
on the 2B coal (Blidworth) common to all 
tests made nowadays, firing up to the grate 
limit, 6850 Ib, yielded an evaporation of no 
more. than 30,250 lb per hour, steam to 
cylinders. The highest rate of evaporation at 
which tests were conducted on the road was 

















THE ENGINEER 


two locomotives is that the B.R. “8” has a 
double blast-pipe and chimney. While the 
maximum evaporation of the “ Britannia ”’ is 
settled by the limit of its front end, at 31,600 Ib 
per hour, and the grate limit is not approached 
by a considerable margin, the double blast- 
pipe of the B.R. “8” enabled the boiler to be 
steamed up to the grate limit, though there is 
evidence that at the 
higher rates of firing so 
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steam rates, reach a maximum at about 
65 m.p.h. to 70 m.p.h., after which the ten- 
dency is falling—even though slightly. With 
the B.R. “8” the corresponding curves are 
still rising at 90 m.p.h. and, as usual with the 
British-Caprotti valve gear, the nominal cut- 
offs are very short. Both the B.R. “7” and 
B.R. “8” classes have the same driving wheel 





much fuel is thrown 
away unburnt as to 
seriously affect the 
economy of the loco- 
motive. In Fig. 2 is 
shown a graph of coal 
fired to coal fully 
burned, and it will be 
seen that the coal fully 
burned reached a maxi- 


Heat /Ib. from Dry Coal 
Fully Burned — per cent 














mum of about 4100 Ib 
per hour, even though 


the firing rate was 
taken up to nearly 
7000 Ib per hour. 


A further diagram, Fig. 3, shows one 
aspect of the heat balance of the boiler and 
shows how the loss in unburnt coal rises after 
the firing rate has passed the 3000 1b per hour 
stage. The total area of the double blast-pipe 
arrangement on this locomotive is 25-12 
square inches, as compared with 22-69 square 
inches on the single blast-pipe of a “ Britan- 
nia.” The maximum steam rate of the 
B.R. “8” does not quite attain the figure one 
might expect from a comparison of these 
areas, still less does it reach a rate proportional 
to the relative grate areas of the B.R. 
“7” and B.R. “8” fireboxes. 

The cylinder performance of the B.R. “8” 
is good and is reflected in the diagram of 
indicated horsepower characteristics shown 
in Fig. 4. With the “ Britannia ” class the 
curves of indicated horsepower for constant 





Dry Coal Fired — 1000 Ib./hr. 


Fig. 3—Boiler heat balance 


diameter and it is interesting to compare the 
relative power output for the same steam 
rates, using Grade 1A South Kirkby coal. 

















Speed, Steam rate, Indicated horsepower 

m.p.h. lb per hour |— ape — 
“B. R. sd tie B. R. 

(ee eee 18,000 1345 ~ 1360 

22,000 1650 | 1700 

26,000 1910 2020 

30,000 2125 2300 

Reerte 2is axe 18,000 1345 £420 

22,000 1650 1780 

26,000 1900 2110 

30,000 2125 | 2380 








At 26,000 Ib per hour the coal rate of the 
B.R. “7” is approximately 44 per cent less 
than that of the B.R. “8” and at 30,000 Ib it 
is nearly 10 per cent less. 

The indicated horsepowers recorded with 


































































30,000 1b per hour, requiring a coal consump- _ —— 
| j «10 
tion of 4850 Ib per ‘hour. isa ts | 0% 
e ( shown refer to maximum 
On the “ Britannia” class locomotives, r canna 
the tests at Rugby, commented upon in THE 25001. 
ENGINEER for July 24 and July 31, 1953, the | | 
evaporation rates, using South Kirkby coal, 
make an interesting comparison with those of | | 
the B.R. “8 ” locomotive, as follows : | 
Coal rate, Evaporation (steam to cylinders) RATES 
Ib per hour panies } 
“ Britannia ” | B.R. “8” 1000 1b. /r. 
appeals 13,750 “5 13,750 TE ia aie. i 
| 17,500 17,500 
SE sk. ase ae 21,250 20,900 340 ©3275 6850 
MU fos) ese nit le 24,500 | 23,700 
RG oo etn, 27,500 | 26,200 320 3075 $170 
a ghar, ak 30,000 | 28.500 
aks - chsilceadc lapis 30:0 28:75 4440 
r7) * 6200 
“According to “this published data, the & Pa ae 
‘* Britannia ” gives the better results. Apart ¢ #4910 
from the size of the grate, the other important < jco9|. 2° 2475, 3440 
difference between the “‘ steam circuit” of the 2 
~ 1 240 2280 3040 
s * 3640 
| 220 ©2085-2680 
#3175 
a 200 19:00 2360 
= x *2:760 
s 18:0 17:05 2:070 
8 3 1000} # 2:380 
1 160 1520 1-805 
3 #2:045 
? | 
a2 r 140 ©1330 1550 ey | aa 
=> © 1730 | | 
3 ii < ler Blidworth | | | | 
* oal rates when using Blidwor' a Oe Ce: See | — ” —— a 
| a © 1-440 coal G.C.V. 12,050 B.Th.U/Ib. _ | | 
po on Soe See oe ae ee I OEE GARR Sees Paes, Sy 
0 10 20 30 40 50 60 70 80 90 
| 2 3 4 5 Speed — m.p.h. 
Coal Fired — 1000 lb/hr. oe 
South Kirkby coal, 13,550 B.Th.U. per pound. Exhaust steam injector. 


South Kirkby coal, 13,550 B.Th.U. per pound. 


Fig. 2—Combustion relations Fig, 4—Indicated horsepower characteristics 













































































































































































260 THE ENGINEER Aug. 23, 1957 
“Qo = i de . ; a 
the B.R. “8” locomotive are the highest, per T T ne 70% 135% I ees OEE ru 
unit of steam rate, that have so far been pub- i | P ics ape eee. 4 30% song ao eo be 
lished by the British Transport Commission alae. a a | W: 
in connection with any of the class “7” and se Se /s ls TAF t to 
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class “* 8” passenger and mixed traffic loco- See r. 3 a 
motives tested. But the rise in coal consump- Nia: © /\ Fe moor st 
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FRONT BACK * 6-200 7) dc 
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200 Ib./sq. in _, 1500} 2 ae, 
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ih.p. 1560 & 260 8 =62475 R-4 i, : 
c d 
5 240 ©2280 = -3:040 my £ 
45 np.h. é © 3640 LA 
8 220 «2085 «= 2680 0 / g 
200 Ib./sq. in. g oss S 
Steam Rate 20300Ib./ir. Cut-off 10% Fa % 
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5 1000 *2760 — 
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a 180 17°05 2070 A i 
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Speed — m.p.h. 


South Kirkby coal, 13,550 B.Th.U. per pound. Exhaust steam injector 





er Fig. 7—Drawbar horsepower characteristics 
Fig. 5—Exampies of indicator cards 
admission line almost level. The bulletin ors showed that this was due to heavy pulsa- 
The comparison with the “Britannia” claims that specific steam consumptions with tion in the steam chest pressure at speeds 
(B.R. “* 7” class) is still less favourable, as the design of British-Caprotti gear provided above 70m.p.h. to 75 m.p.h. Up to this range 
shown in the accompanying table. on this locomotive are generally lower than of speed the steam chest pressure remained 
obtainable with the normal piston-valve gear, very steady, but above it, as shown in the 























. a Err nee and that maximum economy is sustained over typical indicator diagrams in Fig. 6, 
md iveninnd oO) wider range of working. severe pulsation develops. Though maxi- 
—— | re During testing at the highest speeds severe mum _ pressure rises well above boiler 
me | aie 4 vibration occurred at the front end ; indicat- pressure the minimum occurs ~— admis- 
BR.“8” ..| 24,000 | 3040 3640 ea Pie fe 
30,000 | 4440 6200 38 depresse admiss- 

: ion. There is no 








* Grade 1A: Average 13,650 B.Th.U. per Ib. 


+ Grade 2B: Average 12,700 B.Th.U. perlb. 6 substantial evidence, 


however, that cylinder 
thermal efficiency is 
affected, probably be- 
cause no heat loss is 
involved. The period- 
icity of the pulsation 
is governed by crank 
phrasing and speed, 


In Fig. 5 are reproduced some typical 
indicator diagrams from the published bul- 34 
letins. The first three diagrams have been 
chosen to show conditions in average express 3:2 
traffic demands, at steam rates around 
20,000 Ib per hour. Two further diagrams, 30 
D and E, drawn to a reduced vertical scale, 


Traction D.B.T.E./Trailing : Gross Weight Ratio — 1000 Ib. 


show performance at a much higher output 28 but length and volume 
of power. That relating to a steam rate of _ of steam passages are 
28,200 Ib per hour, with cut-off at 15 percent, = 7. contributory factors in 
shows excellent characteristics, with an ! the production of the 
= 4 pulsation. The most 

FRONT presen’ BACK = troublesome effect is 

whese B 2-2 the vibration set up in 

ie _» 3 all parts that are in 
ye Yay association with the 

main steam pipes. 

am - Whilst indicators were 

75 mph. re directly attached to 

Saale wi «ie Te 2 the cylinder casting as 


z6 could be done at the 


— 243 | | ° 

? ~ 4 + | testing plant, the effect 
C = y ) " 18 — Tt 1, T on indicating was not 
as m Cylinder Ste | evident in any way. 

15 mph. 2 oe —“—. ; tt" —+— The effect of the 


| | “depressed admission”’ 








Figures thus 243 denote boiler pressure—pounds per square I i : : 
____ inch gauge. 400 800 1200 1600 2000 2400 2800 h oy — die, 
Figures thus 232 denote steam chest pressure—pounds per Indicated Horsepower the v9 : / r 1a- 
square inch gauge. F os gram in Fig. >, 
Fig. a pr showing d of South Kirkby coal, 13,550 B.Th.U. per pound. Exhaust steam injector The B.R. segs loco- 
surge Fig. 8—Steam and coal per indicated horsepower-hour motive is very free- 
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running and this yields some excellent draw- 
bar horsepower characteristics. The author 
was first aware of this when he was privileged 
to ride in the dynamometer car on a run with 
a twenty-coach train of 610 tons tare, at a 
steam rate of 30,000 lb per hour; ona 
gradient no steeper than 1 in 1500 east of 
Didcot speed was maintained at 80 m.p.h. to 
82 m.p.h. The drawbar characteristics are 
shown in Fig. 7, and it will be seen that 
despite the tendency to high coal consump- 







60) 
00 7'/2 mp.h., 45 head wind. 
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Resistance — Ib. 


1000 


0 
a: ae 40 50 = 60 70 = 80 90 
Speed — m.p.h. 


Fig. 9—Total resistance of locomotive 


tion the other factors that contribute to the 
overall performance are sufficiently good to 
provide for a drawbar horsepower of 1000, 
at 80 m.p.h., on a coal rate only slightly 
exceeding 3000 lb per hour, with grade 1A 
coal. This is the maximum rate that is 
expected to be sustained continuously in any 
service ; but, on the other hand, a sustained 
drawbar horsepower of 1000, at 80 m.p.h., 
is more than is generally required at such 
speeds in ordinary conditions of running. 

In connection with the free-running quali- 
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ties of the locomotive, the graph showing the 
resistance at various speeds, Fig. 9, will be of 
interest. In dealing with the tests on the 
“* Britannia ’’ locomotives, the present author, 
in THE ENGINEER for July 31, 1953, had 
occasion to comment on the very peculiar 
resistance characteristics that could be 
deduced from other data published in the 
official bulletin, rising only slightly from 19 lb 
per ton at 40 m.p.h. to 21-6 lb per ton at 
70 m.p.h. This characteristic was so unusual 
as to be “‘ suspect,” and to throw doubts upon 
the drawbar characteristics of the engines 
concerned. At that time in British Railways 
testing practice, however, the procedure for 
cross-checking and reconciliation of results 
was not so highly developed as it is to-day, and 
discrepancies were more likely to be found. 
This particular point has been recalled, how- 
ever, in view of the “ family association ” 
between the B.R. “7” and B.R. “8” loco- 
motives, and the comparisons that will 
inevitably be made between test results from 
one and from the other. From the graph, 
Fig. 9, the specific resistance of the B.R. “8” 
rises from 16 lb per ton at 40 m.p.h. to 
24-7 lb at 70 m.p.h. and 30-7 Ib per ton at 
85 m.p.h. ° 

In previous bulletins composite diagrams 
have been included showing the coal con- 
sumption per indicated horsepower hour and 
per drawbar horsepower hour; but in the case 
of the B.R. “8” locomotive only that relating 
to the indicated horsepower is published. 
This latter diagram is reproduced in Fig. 8 
for Grade 1A South Kirkby coal. Instead of 


=—-=°o @ ~w 
=s 
Traction Efficiency if k 


















40 = 50 70 


Speed — m.p.h 


60 80 





; lines indicate constant 
thermal efficiency / k (%) 


aes 











50 60 70 80 90 


Speed — m.p.h. 


South Kirkby coal, 13,550 B.Th.U. per pound. Exhaust steam injector. 
The hatched band covers all rates of working for which traction efficiency/trailing: gross weight ratio is within 2 per cent of the 


maximum as shown in inset diagram. 


Fig. 10—Characteristics of traction d.b.t.e./trailing: gross weight ratio 
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a set of basic relations for coal per drawbar 
horsepower hour, as in most previous bul- 
letins, the characteristic variations of the 
drawbar tractive effort are now related to the 
trailing/gross weight ratio of the trains to 
be hauled, and the diagram, Fig. 10, shows, in 
addition to these relations, the range of 
working for which traction efficiency/trailing 
gross weight ratio is within 2 per cent of the 
maximum recorded with the locomotive. In 
passing, it is interesting to see that in this 
bulletin distinction is now made between the 
tare and loaded weight of passenger trains. 
Hitherto it has been an almost invariable 
practice to base, not only loading regulations 
but also test results, upon the tare weight ; 
now, an allowance of 10 per cent over tare 
weight is made in respect of what the bulletin 
terms “‘ useful’ load. Taken all round, an 
allowance of 10 per cent for a corridor train 
including dining or buffet accommodation 
would appear to be considerably above 
average. Few trains in Britain would show 
an increase much above 5 per cent at normal 
times. 

In a further article the controlled road tests 
run with the B.R. “8” locomotive will be 
discussed, together with their application to 
the planning of train schedules on the London 
Midland main line between Euston and 
Carlisle. 


(To be concluded ) 





Aeronautical Conference 


THE sixth Anglo-American Aeronautical Con- 
ference will be held at the Hotel Metropole, 
Folkestone, from September 9 to 12. Attendance 
is limited to members of the Royal Aeronautical 
Society and the Institute of the Aeronautical 
Sciences. The lecture programme is as follows :— 


MONDAY, SEPTEMBER 9 


9.15 a.m.: “ NACA Research on VTOL 
and STOL Aeroplanes,” Marion O. McKinney, 
Jr. 

ll. a.m.: ‘ Nuclear Mobile Propulsion with 
Particular Reference to Aircraft,’ Dr. J. V. 
Dunworth. 

2 p.m.: “ Control of Supersonic Propulsion 
Systems,” John C. Sanders. 

4 p.m.: “ The Electrical Control of Power 
Plants,”’ G. M. Sturrock. 


TUESDAY, SEPTEMBER 10 


9.15 a.m.: ‘“ Alleviation of Kinetic Heating 
Stresses,’’ J. Taylor. 

11 am.: ‘“ Nine Years of Titanium Usage,” 
Leo A. Schapiro and Emerson LaBombard. 

2 p.m.: “ The Use of Non-Metallic Materials 
at High Temperatures,’’ Dr. W. J. Strang. 

4 p.m.: “ Blast Loading of Aircraft Struc- 
tures,” Professor R. L. Bisplinghoff and Dr. 
Emmett A. Witmer. 


WEDNESDAY, SEPTEMBER |! 


9.15 a.m.: ‘ Safety in Relation to Structural 
Damage,” Dr. A. E. Russell. 

11 a.m.: “ An Appraisal of Aeroelasticity in 
Design, with Special Reference to Aeroelastic 
Stability,’ Martin Goland. 

2 p.m.: “The Presentation of Information 
by Aircraft Instruments,” A. Stratton. 

4 p.m.: “Increased Usable Lift through 
Boundary Layer Control,’ C. W. Harper. 


THURSDAY, SEPTEMBER 12 


9.15.a.m.: ‘* The Role of Experimental Hyper- 
ballistics in the Development of Future Aero- 
planes and Missiles,”” Dr. Herman H. Kurzweg. 

11 a.m.: “ Design for Repairability of Civil 
Turbine Engines,” A. H. Harvey-Bailey. 

2 p.m.: “ Aerodynamic Effects of Boundary 
Layer Unsteadiness,” F. K. Moore. 

4 p.m.: “ The Human Pilot as an Aircraft 
Operator,” Squadron Leader T. C. D. Whiteside. 
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Effects of Hob Form on Tooth 
Profile 


By G. B. THOMPSON, B.Sc.* 


There are three kinds of hobs in general use for the manufacture of straight spur 
and helical gears : those ground such that their teeth are straight sided in a plane 
normal to the pitch helix, those ground such that their teeth are straight sided in a 
radial plane, and those which are involute helicoids. In B.T.H. practice the first two 
are used, and as the British Standards Institution now recommends the involute 
helicoid as giving a true involute profile, this investigation into the effects of these 


three types of hobs on the resultant gear tooth profile has been carried out. 


The 


method of analysis and some examples of the theoretical gear tooth profile errors 
produced by specific hobs are described. 


THE HOBBING PROCESS 


N the hobbing process it can be taken 

that gears are generated by some form of 
imaginary rack (see Fig. 1), where the 
velocity of the rack, measured in the 
transverse plane of the gear (the plane normal 
to the gear axis) is equal to the velocity of the 
rotating gear blank at its pitch circle. The 
shape of the gear tooth is dependent upon 
the shape of the rack, which can thus be 
regarded as conjugate to the gear tooth 
profile. It is evident from Fig. 2 that the 


Pitch Circle 









oe 
cot et 





Figs. 1 and 2 


rack must in turn be conjugate to the hob. In 
other words, the gear form is seen to be 
caused by a hob rotating about its axis, with 
an infinitely thin imaginary rack sandwiched 
between the gear and the hob. Looking on 
the hob side of the imaginary rack, that 
section of the rack surface which lies in a 
plane normal to the hob axis will be termed 
the transverse basic rack of the hob, and 
similarly there will be a surface section which 
is the transverse basic rack of the gear. 

Considering a helical gear as the general 
case, the transverse tooth profiles of the gear 
and its hob are therefore conjugate to their 
respective transverse basic racks, these being 
different sections of an infinitely thin 
imaginary rack, and normally regarded from 
opposite sides. 


THE TRANSVERSE GEAR TOOTH PROFILE 
GENERATED BY A STRAIGHT-SIDED BASIC RACK 

In Fig. 1, if we consider one flank of the 
basic rack moving tangentially to the pitch 
circle of the blank, and in the transverse 
plane of the gear, we can, by means of the 
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theory of envelopes, obtain the equation to 
the gear tooth which would be generated by 
the rotation of the blank, and the movement 
of the basic rack flank. In Fig. 3 the rack is 


LY 


Rack Locus 











0 
Fig. 3 


shown with its pitch locus, and the pitch 
circle of the blank. The rack flank is shown 
so that it passes through the point of inter- 
section of its locus, and the pitch circle, that 
part of the rack flank which coincides with 
the point of intersection being termed L. The 
rectilinear co-ordinate axes OX, OY, fixed in 
direction with respect to the gear blank, are 
such that their origin O is the centre of the 
gear blank pitch circle. The OY axis passes 
through L, when L touches the pitch circle. 
The rack pressure angle ¢ is the included angle 
between the OY axis, and the rack flank, 
measured when OY passes through L. 

In order to simulate the hobbing process 
the rack velocity measured in the transverse 
plane must be equal to the velocity of the 
blank along the pitch circle. It is therefore 
evident that the locus of L with respect to the 
OX-OY axes is an involute to the pitch circle 
of the gear blank. This is shown in Fig. 4, 


Y Involute to 
Pitch Circle Y 
Y, { 
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Fig. 4 


where the gear blank has been rotated through 
an angle ¢ in an anticlockwise direction, and 
L has moved a distance Rp ¢ to the left, R, 
being the pitch circle radius of the blank. If 
the co-ordinates of L with respect to the OX 
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OY axes are x ,, yz, then from the equation 
of an involute to a circle 

xr=R, (sin¢d—¢cos¢) . . . . (I) 
and 

yr=Rp (Cos P+¢ sing). . . . . (2) 


If the co-ordinate axes LX and LY, are then 
applied to the rack flank (see Fig. 4) such 
that the origin is at L, and they are always 
parallel to the OX, O Y axes, then the equation 
to the rack flank with respect to LX p, LY» is 


yr=xrcot(+y).... . . (3) 
Therefore, for any rotation ¢ the equation to 
the rack flank with reference to the OX, OY 
axes is such that 

Xp—X—XL 
and 
Yr=J—Yz 

From equations (1), (2) and (3) it therefore 
follows that 

y—R,(cos $+¢ sin ¢)=cot ($+ 4) 

[x— R,(sin 6—¢ cos ¢)] 

which reduces to 

x sin¢+y cos ¢— Rp=cot 

(xcos¢—ysin¢d+Rp?) . (4) 
Equation (4) is the general equation to the. 
family of straight lines produced by the rack 
flank, with respect to the OX, OY axes, for 
any rotation ¢ of the gear blank. 
On differentiating with respect 

equation (4) becomes 

x cos ¢—y sin d=cot 

(Rp—x sin¢—ycos¢) . (5) 
By the theory of envelopes the solution to 
equations (4) and (5) will give the equation 
to the envelope generated in the transverse 
section of the gear blank. 
From equations (4) and (5) 
x cos¢—y sin ¢=—cot? } 
(x cos ¢—y sin ¢ + Rp) 
which reduces to 
x cos ¢—y sin d= — Rpb cos* 

but we know from involute geometry that 


where R is the base circle radius of the gear 
being generated. Hence it follows 

xcos¢—ysin¢d=—R¢cosP . . . (6) 
Substituting equation (6) into (5), 

x sin¢d+ycos¢=R¢dsiny+Rsecyp. (7) 
and, solving equations (6) and (7), 

x= R[sin ¢ sec 'p--¢cos(¢+)] . . (8) 

y=R{cos¢secy+¢sin(d+y)] . . (9) 
Equations (8) and (9) give the co-ordinates 
of the transverse gear tooth profile generated 
by a straight-sided transverse basic rack, 
where the OY axis passes through the pitch 
point of the profile. It will be noticed that when 
¢=0, x and y become the co-ordinates of the 
pitch point of the gear tooth. 

It will now be shown that equations (8) 
and (9) define an involute to a base circle 
radius R. From Fig. 5 it is evident that the 
co-ordinates of an involute to the same axes 
and base circle as those of the envelope 
(equations (8) and (9) ) are : 


y= R{cos (+6)+(8+ +9) sin ()+9)] 
x=R{sin (p+ 6)—(8++6) cos (¥+9)] 


where 9 is zero when x and y are the co- 
ordinates of the pitch point. From Fig. 5 
and the definition of an involute it can be 
seen that 

Rtan Y= R(8+9) 


s=tan y—$ 


to 4, 


or 
(10) 
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It therefore follows that 
y= R{cos (p+ 9)+(tan }+9) sin (b+ 6)] 
and 
x= R{sin ()-+6)—(tan p+-9) cos ( +96)] 
which reduce to 
y= R{cos 6 sec )+6 sin ()+9)] 
x= R{sin 8 sec p—96 cos (-}+-9)]. 


It is evident that when 9 is equal to ¢, the 
above two equations become equations (8) 
and (9), so that the transverse tooth profile 
generated by a straight-sided transverse basic 
rack, must be a true involute to a circle. It 
is therefore evident that before a hob can 
generate an involute tooth form, it must be 
conjugate to a straight-sided rack. Such 
a hob will have an involute tooth profile in 
its transverse plane. The involute helicoid 
hob satisfies this condition, and is therefore 
the only hob which can generate a true 
involute gear tooth profile. 

THE RELATIONSHIP BETWEEN TRANSVERSE 
Basic RACK ERRORS AND GEAR TOOTH 

PROFILE ERRORS 


We know two facts relating to the hobbing 
process : 

(1) The basic rack velocity measured in 
the transverse plane of the gear blank is 
equal to the velocity of the blank at its pitch 
circle. 

(2) A straight-sided basic rack of either 
spur or helical form will generate an involute 
tooth form in the transverse section of the 
gear. 

Two positions of the gear tooth and its 
rack are shown in Fig. 6. In position 1, the 
point of contact is L,, that is, at the pitch 
point of the gear tooth profile. In position 2 
the gear has been rotated through an angle 9, 
in an anti-clockwise direction, and the point 
L has moved a distance R, to the left to Ls. 


POSITION | 


POSITION 2 ° 
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The point of contact of the tooth profile and 
the rack now becomes Z. The co-ordinates 
of Z with reference to the OX, OY axes are 
therefore 


y= R{cos 6 sec ) +6 sin (Y + 9)] 
and 
x= R{sin 6 sec )—8 cos ()+-9)] 


where R is the base circle radius of the gear. 
The point of contact can also be specified 
with respect to the rack flank, by measuring 
the vertical height of Z, H., above the rack 
pitch locus. From Fig. 6 it is evident that 


H,=R,Osinpcosp. . . . (Il) 


where is the transverse pressure angle of 
the rack and gear. We can therefore state 
that the point of contact between the trans- 
verse gear tooth profile and the rack at a 
height H, will have a generating angle 6 which 
is governed by equation (11). 

If we now consider a rack flank which is 
not straight-sided in the transverse plane, 
but has an error «- in that plane (see Fig. 7) 
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Fig. 7 


at a rack height H. where the error is 
measured normal to the theoretical rack 
flank (straight sided), <, being positive if it 
generates a protuberance on the gear tooth 
profile, and negative if it generates a hollow, 
then the gear will have a transverse profile 
error c, measured normal to the theoretical 
involute, which has a generating angle 6 as 
given by equation (11). (However, because 
of the sliding action which is also present 
between the rack flank and the gear tooth, 
this statement is only valid if the negative 
radius of curvature of the rack flank is greater 
than the radius of curvature of the involute 
at the point of contact. This condition is 
generally satisfied when considering the small 
transverse basic rack errors arising from 
differences in hob form.) 


Types OF Hos 


There are three types of hobs in general 
use for the manufacture of involute helicoid 
gears. They are: 

(1) Hobs ground so that their teeth are 
straight sided in a radial plane. These are 
termed axially straight hobs. 

(2) Those ground such that their teeth are 
— sided in a plane normal to the pitch 

elix. 

(3) Those which are involute helicoids. 

An involute helicoid is such that the trans- 
verse tooth profile is an involute, so that the 
straight generating line is tangential to the 
base cylinder helix. 

Hob Transverse Tooth Profiles.—-Hobs can 
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be regarded as worm screws which have been 
gashed in a direction approximately normal 
to the pitch helix, in order to provide cutting 
edges, which remain, however, as part of the 
worm screw surface. All three types of hobs 
can be generated from a straight line follow- 
ing the pitch helix. In the cases of axially 
and normally straight hobs, the relative 
position of the straight generator is clear. 
However, in the case of involute helicoids the 
generator still follows the pitch helix, but it 
is also tangential to the base cylinder helix. 
Two elevations of a right-hand, single-start 
hob are shown in Figs. 8 and 9, with the 
three rectilinear co-ordinate axes OX, OY 
and OZ, applied to them. The OZ axis lies 
along the axis of rotation of the hob (see 
Fig. 8). The OX, OY axes lie in the trans- 
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Figs. 8 and 9 


verse section of the hob (see Fig. 9), such 
that the OY axis passes through the pitch 
point of the hob transverse tooth profile bd’. 

If the straight generating line aa’ (see 
Figs. 8 and 9) and the pitch lead spiral inter- 
sect at x=0, y=R,, and z=0, where R, is 
the pitch circle radius of the hob, then having 
the equation of aa’ with respect to the three 
axes, we can find the equation to the surface 
generated by the line, as it follows the hob 
pitch lead spiral. This will give the surface 
equation of one flank of the hob tooth. 
When considering multi-start hobs the equa- 
tion will be that of one flank of one of the hob 
teeth. 

The generating line aa’ is shown with 
respect to its three co-ordinate axes in Fig. 10. 
If a fourth co-ordinate axis OP is introduced, 
so that the generating line lies in the OY, 
OP plane, and its equation with respect to 
these axes is 


y=—ptannt+R ... . (12) 
where the included angle between the O Y- 


OP and OY-OZ planes is x, then for any 
point on aa’ 


CPN tis! ke ccence, EES 
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If the generating line aa’ then follows the 
pitch lead spiral, so that the rotation measured 
in the OX-OY plane is », then for any point 
on aa’ it follows that 


y=(R,—p tan y) cosm—psinysine . (15) 
x=p sin y cosw+(Ro—p tany) sine . (16) 


and 
z=pcosy+ Rwtan/. . ... . (17) 


where / is the hob pitch lead angle. 
Equations (15), (16) and (17) together 
give the surface equation to the hob, with 
reference to its co-ordinate axes OX, OY and 
OZ. In order to obtain the equation to the 
transverse section of the hob z must be 
equal to zero. Therefore from equation (17) 
R,w tan | 
Cosy ° 
Substituting into equations (15) and (16) we 
obtain the equations to the co-ordinates of the 
hob transverse tooth profile, xp and yz, 
where 


te Rol (1 { 
—o tan [tan x,c08 0 | - (8) 


[( _@ tan/tan "Neos * 
yr= Ro} \14 COS X 


+ tan / tan x sin « | . (19) 


tan /tan 1) , 
a eo 
COS xX 


Knowing the values of the four constants 
R,, |, x, and », for any particular hob, we can 
calculate the co-ordinates of the transverse 
tooth profile by varying » in equations (18) 
and (19). 

Hob Design.—To generate a helical gear of 
transverse pressure 
angle ) and helix angle 
o the normal pressure 
angles of both the hob 
and gear must be $y, 
as given by the well- 
known equation 


tan )yw=tan ) cosc 
(20) 
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basic racks of the hob and gear. To be 
correct, the transverse basic racks of the 
hob and gear should be considered as on 
opposite sides of the conjugate rack flank, so 
that if the conjugate rack of the hob was 
concave then that of the gear would be 
convex, or vice versa. However, as we are 
considering the geometry of an infinitely 
small plane area we can consider both con- 
jugate racks as being on the same side of the 
surface. The straight generating line aa’ and 
the normal section of the rack are shown. 
AB is the pitch line of the flank. 
It can be seen from Fig. 11 that 


P’N cot by=P’Ecot ¥g=P’F cot )=P’a’ tan 7 
(21) 


where } is the transverse pressure angle of 
the hob. It can also be seen that 


P’Fcoso=P’N=P’a' cos(y+/1) . . (22) 
It follows from equations (21) and (22) that 
cot } co I 
tan »=— 008 Oct ) 


and therefore 





__cot } Cos x (cos /—tan x sin /) 


tan 7 cos o (23) 
From Fig. 11 
P’EsinI=P’N=P’Fcoss . . (24) 
but 


P’F circular pitch of gear_—x/D 
P’E circular pitch of hob C.P. hob 


so that 





__x/D _ sin 
C.P.hob cosa 


where D is the diametrical pitch of the gear. 
However, the ratio of the axial pitch to the 
circular pitch of the hob is equal to the 
tangent of the pitch lead angle or 


sin/ _x/Dtan/ . 
cosc« axial pitch hob 








but 


oval pitch hob=""Retan! 
where S is the number of starts or threads, 


whence 


Scosco 
Ro= aD sin! (25) 
From equations (21) and (24) 
_ sin] cot p 
cot vy= oe (26) 


On substituting equations (23) and (26) into 





A three-dimensional 
view of an infinitely 
small area on_ the 
pitch line of one flank 
of the conjugate rack 
of the hob and the gear 
is shown in Fig. 11. 
Over this small area the 
rack flank can be con- 
sidered as a plane.’ The 
projection of the hob 
axis is shown together 
with the sections of the 
conjugate transverse 
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(18) and (19) we obtain 


xp= Ry sin w[(1+ cot bg) 
—tan y{ tan / (cot w+cot byz)}] 


(27) 


yr=R, cos a[(1 +o cot bg) 
+tan y{o tan /(tan o—cot bg)}] 


(28) 


From equations (25), (26), (27) and (28) it is 
possible to calculate the co-ordinates of the 
transverse profile of a hob ground straight 
sided in any section. It is evident from 
Fig. 8 that x is equal to zero for a hob 
ground straight sided in the axial section and 
that y= —/ for a hob ground straight sided 
in a section normal to the pitch helix. 

Thus the transverse tooth profile co- 
ordinates of a hob ground straight sided in 
the axial section are 


Xp= Ry Sin w (1+ cot by) 
yr=R, cos w (1+ cot py). 
The profile co-ordinates of a hob ground 
straight sided in the normal section are 
x7= Ry sin [(1+ cot by) 
+ tan? / (cot o+cot bg)] 
yr= Ry cos w [(1 + cot yz) 
— tan*/] (tan o—cot bg)] 


where the values of Ry and Yq can be derived 
from equations (25) and (26) respectively. 


RELATIONSHIP BETWEEN HOB TRANSVERSE 
PROFILE ERRORS AND HoB TRANSVERSE BASIC 
RACK ERRORS. 

As has been seen, the hob transverse tooth 
profile required to generate a perfect involute 
helicoid gear is an involute to a base circle 
of radius Rg, where 


Ra= Ry cos by. 


In Fig. 12 the transverse tooth profile, of an 
involute helicoid hob is shown dashed, 
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together with the transverse tooth profile of a 
straight-sided hob. Ifa point N on the trans- 
verse tooth profile of such a hob protrudes 
beyond the theoretical by an amount +e, or 
MN measured along BM, we can write 


¢y= BN— BM 
but 
BN=(X*+yr*— Ry? cos* bq)t 
where x7 and yz are the co-ordinates of N, 


and from: the definition of an involute to a 
circle, 


BM= R, CoS by (82+ a+ 9p). 
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The values 8y, bg, and 0 are shown in Fig. 12, 
6, being the generating angle of the point M 
on the theoretical involute. 

From equation (10) : 


dy=tan ba—ba 


thus 
BM= R, Cos bq (tan $y + 9y) 


and the positive transverse profile error of eq 
of a hob at a generating angle 9, is : 
ey=(x7" +yr*— R,* cos? by)? 
— Ry cos by (tan $_ +9) 
(29) 


It follows from Fig. 12 that 


(x7?+-yr*—Ry? cos* ya)? 
Ry cos by ™ 





94 =tant }-tan~ 
T 
(30) 


The error <, will occur in the transverse basic 
rack of the hob at a height above the pitch 
line Hy, when measured from the hob side of 
the rack, where, from equation (11), 


Hy=R0g sinbycostq_ . . (31) 


RELATIONSHIP BETWEEN Hos FORM AND THE 
PROFILE ERROR OF THE RESULTING GEAR 

Knowing the conjugate rack error in the 
section of the hob transverse basic rack, it 
can be shown from Fig. 11 that the corre- 
sponding error in the hob side of the gear 
transverse basic rack is ey occurring at a 
height Hy where 


éy cos ¥ sin / 


“9 cos ty Cos 6 (32) 


but the error in the transverse basic rack of 
the gear is 


o 


°_--— Eq 
Therefore, from equations (29) and (32), 
_ sec Yq sin 1 


(xq?-+yp?— Ret cos? by)? 
sec ) Cos ot . 5 cos by Ping bat 9qz)] 


(33) 


This error will occur in the transverse basic 
rack of the gear at a rack height H. where 


H,=— Hy 
and therefore from equations (11) and (31), 


> 





9—*e Oy Sin bq Cos by 
Rp sin Y cos p 
The angle 6 being the generating angle of that 
part of the gear tooth theoretical involute at 
which the error ¢<, will occur. 

It can be shown from equations (8) and (9) 
that the gear tooth polar radius p measured 
from the centre of the gear and associated 
with the generating angle 4 is such that 


e=Rfi+(tany~+6)7}e. . . . (35) 


Hence, knowing the particulars of the gear, 
and of the hob, it is possible to calculateft 
values of ¢, and ¢ for various values of . 


(34) 


SoME EXAMPLES OF THEORETICAL PROFILE 
ERRORS 


The theoretical profile errors generated in a 
helical gear of 30 deg. helix ; 4 diametrical 
pitch ; 48in P.C.D., and 20 deg. transverse 
pressure angle, when machined by four dif- 
ferent hobs, were calculated from the equa- 
tions derived. The four hobs considered 
were : 

(1) Straight-sided axial, 
cylinder lead angle. 

(2) Straight-sided in the normal section 
and 14 deg. pitch lead angle. 

(3) Straight axial 2 deg. lead angle. 

(4) Straight normal 2 deg. lead angle. 


14, deg. pitch 





“ti From equations (25), (26), (27), (28), (30), (33), (34), and (35). 


THE ENGINEER 


The resultant graphs of profile error against 
gear toeth polar radius are shown in Figs. 13 
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Fig. 13—Profile errors of a 4D.P. 48in P.C.D. gear 
when generated by a hob of 14 degree pitch lead 
angle 
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Fig. 14—Profile errors of a 4D.P. 48in P.C.D. gear 
when generated by a hob of 2 degree pitch lead 
angle 


and 14. As previously stated, the involute 
helicoid hob is the only one which is theo- 
retically capable of generating a perfect 
involute helicoid tooth form, so that, in each 
of the four graphs, the zero error axis repre- 
sents the profile error as generated by an 
involute helicoid hob. It is evident that the 
profiles generated by normally and axially 
straight hobs are convex with respect to the 
theoretical involute ; that is, they inherently 
introduce a form of profile tip and root 
relief. From Fig. 13 it can be seen that the 
tip and root relief generated by a 4 D.P., 
1} deg. lead, axially straight hob, is 2 x 10~-°in 
and 2-5 x 10-in, respectively, whereas those 
of the same hob straight sided in the normal 
section are 210-in and 3x10-in. By 
increasing the pitch lead angle half a degree 
to 2 deg. (see Fig. 14), the tip and root relief 
introduced by an axially straight hob is 
4-5x 10-in and 5-5 x 10~in, and those of the 
normally straight hob are 5-5 = 10-°in and 
6-5 x 10~in. 

It is therefore evident that a small increase 
in hob lead angle will produce a relatively 
large increase in tip and root relief, a nor- 
mally straight hob always producing more 
relief than the corresponding axially straight 
hob. It is presumed both from the graphs in 
Figs. 13 and 14, and the two equations (27) 
and (28) that the difference between the gear 
tooth generated by normally straight and 
axially straight hobs will become more 
marked as the hob lead angle /, and conse- 
quently — increases. 


CONCLUSIONS 


Compared with the involute helicoid hob, 
with which it is theoretically possible to 
generate a perfect involute helicoid gear,{ it 
is shown that hobs ground straight sided, 
either in the axial section or in a section nor- 
mal to the pitch helix, introduce a form of 
tip and root relief into the transverse tooth 
profiles of the resulting gears. This relief is 
greater in the case of normally straight hobs 
and in those with the larger lead angles. 

With single start, medium diametrical pitch 
hobs, of approximately 6in pitch circle dia- 
meter, the pitch lead angles and the tooth 
depths will be so small as to introduce no 
more than | x 10~in profile relief. However, 
for small diametrical pitch hobs (3 D.P. and 
less) of the same P.C.D., the corresponding 
lead angles (23 deg. and more), and the larger 
tooth depths, should increase the tip and root 
relief to several ten-thousandth of an inch, 
especially when normally straight hobs are 
used. 

As an extremely small amount of profile 
relief is required for helical gears because of 
their scissor action, it is recommended that 
gear tooth forms should be produced by 
normal or axially-straight hobs in preference 
to the relieved, or unrelieved, involute 
helicoid hobs. In the case of unrelieved 
involute helicoid hobs there would, in theory, 
be no profile relief at all in the resulting 
gears, and in the case of relieved involute 
helicoids it is extremely difficult to introduce 
any controllable small departure from the 
straight generator in the hob dedendum. 

The author is indebted to his colleagues in 
the B.T.H. Research Laboratory, and to the 
Gear Engineering Department for encourage- 
ment and assistance in this work. 





Fire Research 


THE Department of Scientific and Indus- 
trial Research has published its report on fire 
research for the year 1956. Surveys of the 
incidence and cost of fires are given in the 
report, together with accounts of researches 
to improve measures for preventing fires. The 
Fire Research Board points out that a more 
fundamental approach to the whole problem 
of fire protection has become necessary, and 
research is now aimed at providing a basis for 
such an approach. More precise evaluation 
of safety requirements is needed, the Board 
considers, not only to indicate where fresh 
precautions should be introduced but also to 
show where relaxations might be possible. In 
this way, the Board asserts, its research can 
make a substantial contribution to the 
national economy. 

An operational research approach is being 
used to investigate outbreaks of fire. For 
instance, an analysis of fires in houses showed 
that one departure from traditional methods 
of construction was accompanied by an 
increase in serious fires, and the importance 
of the change was assessed statistically. A 
survey of the hazard through ignition of 
clothing has been started as part of this work. 

Work in progress during 1956 included 
specialised researches into the growth of fire, 
tests on building materials and methods of 
construction, and work on fire detection and 
extinction. The committee on industrial fires 
and explosions “has made vigorous pro- 
gress.” Its experimental work has been 
devoted mainly to factors that influence the 
ignition. and development of flame and 
pressure “ build-up ” in mixtures of air with 
dust or flammable vapours and gases, but 
no reports on that work have yet been 
prepared. 


t That is, of course, subject to the small inaccuracies caused 
by the facets on hobbed gear tooth surfaces (Couling, 1943, 1949 ) 
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LETTERS AND LITERATURE 


Letters to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 


CAMBRIDGE ARTS AND SCIENCE 
DEGREE 


Sir,—The resourcefulness of the prophet 
was never so surely demonstrated as on that 
celebrated occasion that he went to the 
mountain, when the mountain refused to 
come to him. However, it seems that there 
are still students of the arts, who, being 
possessed of the faith that moves mountains, 
are convinced that the Everest of Science will 
come to them. Even D. A. Ogilvie, who 
criticised, in your issue of August 2, your 
editorial under the above heading, printed 
on June 28, seems prepared to go only half- 
way, and then carrying a banner with a 
strange device—a scales with the arts on one 
side and the sciences on the other. Educa- 
tion should not impart the ability to learn 
so much as the ability to think—that faculty 
that distinguishes us from the parrot. It is 
to be feared that a classical education may 
equip the victim with the beady eye and 
plumage of our feathered friend, more than 
it will impart the other much-to-be-desired 
ability. It is well to recall the lament of the 
late Dr. C. E. M. Joad that “it is nothing 
short of a scandal that, while our knowledge 
of life and mind grows yearly more aston- 
ishing, and the physical universe revealed 
by modern science is as fascinating as a fairy 
tale and as mysterious as a ghost story, young 
minds should still be drilled in the syntax of 
dead languages and young curiosities stifled 
by a dead weight of verbs and declensions.” 

It is pertinent to ask how many of those 
given a classical education still read Latin 
and Greek, and why do those that do keep 
so quiet about it ? The treasures that are 
revealed by such an education are tawdry 
stuff when set besides those of our own 
literature. What gems there are in the classics 
shine just as brightly in translations. It is a 
curious fact that while scientists are so often 
criticised for not being able to communicate 
the wonders of science, classicists are just as 
often complimented when they claim that the 
esoteric marvels of Greek and Latin can only 
be appreciated in the original and that 
translations and popular versions are in- 
adequate at the best. 

Again, Mr. Ogilvie does less than justice 
to your suggestion of the value of a study 
of British technology over the past 200 years. 
Considering how often the scientist and 
technologist is blamed for the social results 
of his efforts it is surely more desirable that 
the hazy stories of Crompton’s “ Mule” 
and Arkwright’s “Spinning Jenny” be 
replaced by an understanding of the social 
implications of those years and of the great 
changes brought about by technology. 

Modern civilisation can hardly be said to 
have fallen down in its technical achieve- 
ments, rather has it failed in just those 
directions in which “ cultural” and “ classi- 
cal” educations are held to be so valuable. 
May it not be because so many of our rulers 


and teachers would be more at home in dead 
and gone civilisations than they are in the 
twentieth century—at least that is the 
impression they strive to give. 
It is strange that Mr. Ogilvie advocates 
teaching art and science side by side, let us 
rather tip the scales in favour of the sciences 
and not deliberately set out to produce those 
that would only be half educated. The 
saving grace, of course, is that whatever sys- 
tem we choose, there are those who will rise 
above it and prove the truth of the Irish 
philosopher’s contention, “‘ Sure, and one 
man’s as good as another—and a great deal 
better!” 

CHARLES SIGSwWORTH, M.Eng. 

Walsall, Staffs, 
August 16, 1957. 


SPEED FACTORS FOR GEARS 


Sir,—The short answer to Mr. Boomsma’s 
concluding question in his letter published 
in your issue of August 2, is that speed factors 
for gears can be regarded only as elements in 
empirical rules for determining permissible 
loading. It would be an unwarrantable 
assumption that they are derived either from 
studies of the kinematics of gear engagement 
or of the physics of line-contact loading. 
From Barth to B.S., speed factors merely 
represent somebody’s personal expression, in 
quantitative terms, of the notion that the 
higher the speed, the lower the stress should 
be. If the curve fits an algebraic expression, 
it is tempting to believe that it rests on a 
kinematical or physical basis. 

The history of B.S. speed factors is ds 
follows. Up to about 30 years ago, gear 
““ wear” ratings were based on the assump- 
tion that the load-carrying capacity was 
proportional to VR, where R, is the relative 
radius of curvature. The proposal that it 
be made proportional to R,, on the basis of 
the classical Hertz analysis, was put into 
practice in association with an empirical speed 
factor which was a function only of gear 
speed in revolutions per minute. The re- 
sult was that some gears in the larger 
sizes started to “pit” prematurely. As 
an arbitrary measure, the surface stress 
criterion was changed from S.=F,/R, to 
F./R,°* where F, is the normal load per 
unit length of contact line ; but the speed 
factor based on revolutions per minute 
was retained. This seemed to give 
satisfactory ratings and was the design 
basis in use when B.S.S. 436 was first 
issued. As time went on, the speed- 
factor curve was modified here and there, but 
it was much later when I pointed out that it 
was approaching the form XocN-°? and that 
almost the same results are given by a formula 
in which S, reverts to the original value 
S./R, and the speed factor is proportional 
to V-°? where V is the pitch-circle velocity. 
The fact that the index of R,, viz. 0-8, is equal 
to 1—0-2 (the index of NV) which leads to this 
relationship was pure coincidence. 

Although the change in the index of R, 
was designed to favour larger gears at 


similar rotational speeds (and _ therefore 
running at higher pitch-circle velocities), it 
remains uncertain whether it acted to com- 
pensate for increased dynamic increment with 
increased pitch-circle velocity, or for possibly 
greater pitch or profile errors in larger gears, 
or whether its use was made necessary by 
uncomprehended physical phenomena asso- 
ciated with surface stresses per se, possibly 
in conjunction with the influence of the lubri- 
cant. 

But tests on rolling/sliding discs, and on 
small, accurate gears running under labora- 
tory conditions, give figures for pitting- 
resistance (in terms of S,=F,/R,) much higher 
than experience shows to be safe with the 
larger types of industrial gear drive. The 
difference, contained in the speed-factor 
curve and the basic stresses for various 
materials, can therefore be regarded as con- 
taining an additional empirical factor which 
allows for other variables in cutting, mount- 
ing and operating conditions not yet suscept- 
ible to analysis. This factor is so large that 
quite different surface-stress criteria and 
speed factors might still give results which 
fit experience. After all, many other rating 
formule are in use. 

More fundamentally, the assumption that 
allowable load is proportional to the product 
of two independent factors, one of which 
relates to a statically computed stress con- 
dition based on load and tooth geometry, 
and the other to speed, is highly question- 
able. Evidence has long been available 
(Meldahl 1935) that the slide-roll ratio 
considerably modifies the result ; and the 
simple-seeming criterion S,—F,/R- may 
have to be elaborated to include tangential 
friction and stress, temperature stress, ther- 
mal conductivity, oil penetration into cracks, 
and who knows what else. When these 
things are understood, the relationship 
between the physics of gear-teeth and of 
rolling bearings, to which Mr. Boomsma has 
referred, will be clearer than it is now. 

H. E. MerritTI 

Warwick, 

August 13, 1957. 


ACTIVITIES OF THE ENGINEERS’ 
GUILD 


Sir,—The leading article in your issue of 
August 9 gives welcome encouragement to 
the new policy which the Guild has recently 
announced, and indeed there can be no doubt 
that the engineering profession, collectively 
and individually, stands to benefit from the 
successful completion of these tasks. It is 


common knowledge, however, that many of 


those who complain most bitterly about the 
profession’s lack of status in the community 
are most apathetic about taking positive 


action to change the present state of affairs, 


and this attitude, so damaging and so wide- 
spread, must inevitably hamper the Guild’s 
efforts to achieve all of which it is potentially 
capable. 

The Guild has never lacked “‘ determination 
to take a more active part in line with the 
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objects for which it was created” ; what it 
has lacked is strength to its arm, and this is 
something which those who will be the 
beneficiaries of its present efforts have it in 
their sole power to provide. You rightly 
point out that “in carrying out the task it 
has set itself the Guild is likely to find itself 
assisted by other bodies deeply sympathetic 
to its aims,” but in the last resort it is the 
assistance of individual professional engineers 
expressed through membership, which must 
determine how far, and how fast, the Guild 
progresses. 

It is in the power of the members of the 
engineering profession to exert a strong col- 
lective influence on our national life, tran- 
scending the technical field, and those who 
take pride in the profession may well feel 
that such an influence is desirable in an age 
of technology. Any student of American 
affairs will know that such a position is no 
pipe-dream, but it can never be achieved 
under several banners, nor under none. My 
council believes that its new policy is realistic, 
progressive and ambitious. I hope that every 
engineer who read your article will ask 
himself whether he cares sufficiently about 
the future of his profession to support the 
Guild’s work, and will act according to his 
honest answer. 


J. G. Orr, 
Secretary 
Engineers’ Guild, 
78, Buckingham Gate, 
London, S.W.1. 


August 19, 1957. 


Book Reviews 


Polythene : The Technology- and Uses of 
Ethylene Polymers. By A..RENFREW and 
P. MorGANn. Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, London, S.E.1. 
Price 126s. 

THIs comprehensive handbook on polythene 

covers the whole field from the production 

of the raw material, ethylene, and its poly- 
merisation to polythene to the properties, 
processing methods and applications. The 
additives used include colouring matter 
and anti-oxidants to prevent oxidation and 
deterioration on ageing. Weathering tests 
carried out show the necessity for incor- 
porating these stabilisers, particularly for 
outdoor applications. Molecular structure 
and crystalline structure are considered, 
together with methods used for determining 
them. The effect of some processing methods 
on crystalline structure is considered as this 
influences some of the properties. The elec- 
trical properties discussed include dielectric 
constant, dielectric loss and _ dielectric 
strength. The effect of modification of the 
polymer and structure on these properties 
is considered. The mechanical properties 
discussed include stress-strain properties, 
creep properties, low-temperature flexibility 
and dynamic mechanical properties. The 
effect of temperature on these properties is 
shown. The chemical properties are con- 
sidered under the headings chemical resist- 
ance, permeability to gases and liquids, 
absorption of liquids by polythene and 

environmental cracking. The effect of a 

large number of organic and inorganic sub- 

stances on polythene at temperatures of 

20 deg. and 60 deg. Cent. is shown in tabular 

form. Test methods for melt viscosity, tensile 

strength, environmental cracking, low-tem- 
perature brittleness, power factor, dielectric 
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constant and resistivity are given. Some 
British and American specifications dealing 
with polythene and polythene articles are 
given. The effect of irradiating polythene 
with high energy radiation on its properties 
is considered. This treatment cross links the 
material so that it becomes insoluble and 
infusible. Modification of the polymer by 
chemical means to obtain a material more 
suitable for any particular application is 
considered. Processing methods are given 
in considerable detail, particularly the extru- 
sion process for the production of cable 
covering, tube, rod and other profiles, lay 
flat tubing and film. The design of extruison 
machines is discussed at length with diagrams 
and illustrations, particular reference being 
made to the screw design and die design for 
particular applications. Injection moulding, 
centrifugal casting, paper coating and bottle 
production, particularly by blow moulding, 
are also considered in detail. Coating by 
spray coating methods and dip coating is 
considered and some particular applications 
of each are given. 

Many applications of polythene for cable 
insulation are considered and the properties 
of the material which make it particularly 
valuable for this purpose are discussed ; 
some types of cable are illustrated. Some 
other electrical applications are mentioned. 
Polythene is also used in the form of film for 
many purposes ; these are considered with 
particular reference to packaging applica- 
tions. Some particular properties of these 
packaging films are considered. Polythene 
piping is used in domestic and agricultural 
applications and also for industrial piping 
where corrosion resistance is important. 
Moulded polythene pipe fittings are used in 
this case. In the construction of chemical 
plant a considerable amount of polythene 
is used and fabricating methods are given 
with illustrations of some of the finished 
components. Domestic applications are also 
considered with illustrations. The produc- 
tion and properties of polythene filaments 
and the production of fabrics from these are 
considered. Applications of these fabrics 
and the material in the form of rope are 
considered. The future outlook in this 
country and in U.S.A. is given. 

This is a book which should be kept for 
reference by all who may wish to use poly- 
thene in place of materials which are not 
entirely satisfactory as well as by those who 
already use it. 


Instrument Technology : Vol. II, Telemeter- 
ing and Automatic Control. By E. B. 
JONES. Butterworth’s Scientific Publica- 
tions, Ltd., 88, Kingsway, London, W.C.2. 
Price 40s. 

A TEXTBOOK on such a subject as instrument 

technology must be selective in its treatment 

and it should be pointed out at the outset 
that this book is aimed at covering the ground 
required for the intermediate and final 
examinations in instrument maintenance 
of the City and Guilds College, London. 

The object has thus been to give a descriptive 

explanation of the workings of various 

control elements with as little as possible 
reference to the analytical mathematics. 

The book starts with a chapter on tele- 
metering where this is defined as the repro- 
duction at a convenient location of measure- 
ments made at a remote point. Pneumatic 
and electrical telemetering systems are con- 
sidered and the chapter is very well illustrated 
by reference to many actual systems. Various 
remote systems are described involving such 
things as G.P.O. transmission lines, but the 
telemetering example of data transmission 
as usually understood in aircraft and weapon 
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work is not included. The second chapter 
starts with a discussion on what is called 
theory and which reduces to the definition 
and explanation of many of the usual terms 
employed and a discussion of the various 
types of control which are possible. Some 
examples of the type of response to be 
expected are also given. After this 
brief discussion on the theory of the subject 
the construction and operation of some of 
the simple self-acting process controllers 
is dealt with starting off with simple pressure 
controllers, level controllers and temperature 
controllers. Coming on to more complicated 
controlling units they are considered in two 
parts, the first part, which produces a signal 
proportional to the deviation, and the second 
part, which converts this deviation into a 
controller output signal which operates the 
correcting unit. Detailed consideration is 
given to the pneumatic controller with an 
interesting section on the attainment of 
various forms of control in a pneumatic 
system. A series of actual controllers are 
illustrated diagrammatically and described 
in sufficient detail to indicate how exactly 
they operate. Considerable detail is gone into 
in the consideration of choice and operation 
of valves in pneumatic systems and various 
practical valves are considered. This is 
followed by a brief description of auxiliary 
equipment for use with pneumatic controllers 
and then some useful instruction on installing, 
adjusting and maintaining a controller. 

In the remaining few pages a very cursory 
examination is given of, first, hydraulic, and, 
subsequently, electrical and electronic con- 
trollers, the shortness of the treatment being, 
no doubt, due to the fact that these con- 
trollers are not as yet so common in industrial 
processes, although much more common in 
some form of automatic control. This is 
presumably included to accommodate the 
syllabus of the City and Guilds. 

This is an interesting and well-illustrated 
book and does, no doubt, meet its primary 
object of instruction for City and Guilds 
examination. For the practising engineer 
who wants a factual description rather than 
a precise analysis, it should also prove very 
helpful. The layout, however, was found to 
be somewhat confusing and much more 
chapter headings could easily have been 
provided. 


' Books Received 


Vector Analysis. By Louis Brand. Chapman and 
Hall, Ltd., 37, Essex Street, London, W.C.2. Price 
48s. 


Physical Optics. By R. A. Houstoun. Blackie and 
Son, Ltd., 17, Stanhope Street, Glasgow, C.4. Price 
40s. 


Effective Industrial Management. By James L. 
Lundy. The Macmillan Company, 10, South Audley 
Street, London, W.1. Price 44s. 


Top-Link Locomotives. By Norman McKillop. 
Thomas Nelson and Sons, Ltd., 36, Park Street, 
London, W.1. Price 12s. 6d. 


Receiving Aerial Systems. By 1. A. Davidson. 
Heywood and Co., Ltd., Ingersoli House, 9, Kings- 
way, London, W.C.2. Price 21s. 


Regime Behaviour of Canals and Rivers. By T. 
Blench. Butterworths Scientific Publications, 88, 
Kingsway, London, W.C.2. Price 30s. 


Instrumentation in Testing Aircraft. Volume V. 
By C. N. Jaques. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 45s. 


Project Engineering of Process Plants. By Howard 
F. Rase, and M. H. Barrow. Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. Price 114s. 


Surveying : Elementary and Advanced. By William 
Horace Rayner, and Milton O. Schmidt. Mac- 
millan and Co., Ltd., St. Martin’s Street, London, 
W.C.2. Price 63s. 

Engineering Thermodynamics. By C. Osborn 
Mackey, William N. Barnard, and Frank O. Ellen- 
wood. Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 64s. 
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Soil Mechanics Conference 


HE fourth international conference on soil 

mechanics and foundation engineering was 
in progress last week and until Wednesday of this 
week at the Institution of Civil Engineers. This 
article comprises a very brief review of the tech- 
nical work of the conference. Last week, we 
commented upon the conference generally, and 
gave some details about it, and we have also 
included in this issue an account of the exhibition 
which accompanied it. Previous conferences 
were held at Zurich in 1953, at Rotterdam in 
1948, and at Cambridge, Massachusetts in 1936. 

In his opening address, Sir Arthur Whitaker 
gave some idea of the scope and importance of 
the conference. Twelve hundred delegates from 
forty-one countries atttended it, and 176 papers 
were published in the two preliminary volumes 
and presented for discussion. The British 
organising committee, however, originally re- 
ceived about 350 notifications of papers, and 
because of such an overwhelming response it 
became necessary to limit the number of papers 
which each national committee could submit. 
Obviously, with about half of the original sugges- 
tions rejected, and the remaining papers written 
as briefly as possible, the standard of the papers 
presented is very high, and there is much original 
work of great value to be found in them. The 
following account can only hope to give a some- 
what fragmentary review of all this work. The 
general reporters of each section, however, 
indicated the trends of development and the 
problems for which solutions were most urgently 
needed, presented as “‘suggestions for discussion,” 
and in the following sections we have drawn from 
their remarks. The headings correspond to the 
classification of the congress’s work. 


THE FUNDAMENTAL SCIENCE 


Those papers in division I of the congress fell 
under the heading of “Soil Properties and Their 
Measurement,” but the division was subdivided 
into two, dealing respectively with general and 
scientific aspects, and with engineering and mech- 
anical aspects. In the first subdivision, the 
fundamental properties of soil materials were 
investigated. 

A number of authors devoted themselves to 
geological and regional topics. For instance, 
there were accounts of the properties of Indian 
black cotton soils, of the Leda clay found in the 
Ottawa region, and of Negev loess. Other 
authors, however, concentrated on fundamental 
theory. The general reporter, Professor Rosen- 
quist, of Oslo University, considered that the lack 
of mutual knowledge of the wofk of other 
scientists, particularly where researches bordered 
upon chemistry, physics and mineralogy, was 
striking. A common feature of the theoretical 
papers was the consideration of the behaviour 
of water in soils, and he thought that if the 
conference could arrive at a clearer understand- 
ing of the physical principles controlling the 
water present in fine-grained soils it would be of 
importance. 

In the second subdivision of division I, experi- 
mental and theoretical investigations were 
recorded, dealing with shear strength and com- 
pressibility of soils and advances in detail were 
recorded of methods of carrying out basic 
laboratory tests and the ranges of validity over. 
which they applied. 


TESTS IN THE FIELD 


Techniques of field measurement and sampling 
formed the subject of the conference’s division II, 
nine papers being presented. It was pointed out 
that no major development had been made in the 
various techniques of soil exploration and 
sampling or in the in-situ measurements of 
permeability, water and earth pressure, settle- 
ment and deformation, since the previous con- 
ference. Field investigations for engineering 
projects had, however, been made easier by ad- 
vances in photography and geophysical explora- 
tion carried out from the air. These points were 
made by the general reporter, Professor Milton 
Vargas, of Sao Paulo University; nevertheless, a 


paper on aerial reconnaissance was not presented 
to the conference. Professor Vargas also called 
for a degree of standardisation in the design and 
usage of testing apparatus. 


FOUNDATIONS OF STRUCTURES 


About a third of the papers presented to the 
conference dealt with topics within the scope of 
division III, on foundations, which was sub- 
divided into (a) general subjects and foundations 
other than piled foundations and (5) piling and 
piled foundations. In the first category, no 
revolutionary new discoveries were included, 
but the papers were evenly divided between 
theories, tests and case records, and revealed a 
steady progress towards better understanding of 
soils and greater assurance in foundation design. 

There is still much empiricism in foundation 
design, and the use of piles remains one of the 
least rational and most empirical subjects, to 
which the procedures of soil mechanics have been 
applied only in the last few years. The conference 
papers on piles and piling concerned, first, 
bearing capacity of piles in sand and in clay 
respectively. Five papers on bearing capacities in 
sand added new knowledge.- It was considered 
that a growing reliability was shown in the 
prediction of load capacities of piles embedded 
in sands or with a good penetration into a 
granular bearing stratum. But the opposite 
view was stressed for piles driven in clay. Special 
interest was shown in the problem of buckling of 
long, slender piles driven through soft soils, and 
the bearing capacity of groups of piles was also 
discussed. : 

Turning to individual contributions in the 
section on piling, Zeevaert reported an unusual 
and daring use of friction piles driven into clays 
for the purpose of reducing settlements. The 
building in question is in Mexico City on the 
deep and highly compressible clay deposits 
familiar to all engineers who have studied soil 
mechanics. It was not considered feasible to 
support the building on piles driven to a sand 
stratum at a depth of 42m or to excavate a weight 
of soil equal to the total weight of the building. 
Therefore, a design was selected in which the 
weight of the excavated soils was approximately 
75 per cent of the weight of the building and 
widely spaced friction piles were driven to pene- 
trate only through the upper and most com- 
pressible of the clay strata. The piles were 
driven after partial excavation of the foundation 
and ‘“‘ had the purpose of reinforcing the clay 
deposits between 6m and 24m in depth and 
reducing expansion during excavation andre-com- 
pression of the highly compressible clay in the 
total length of the piles.’ The piles were 
designed on the basis that only that portion of 
the weight of the building not compensated for 
by excavation would be carried by the piles. On 
the design basis the load per pile was 26 tons 
but under the total weight of the building the load 
per pile would be 96 tons. 

Zeevaert included settlement observations on 
the structure up to a time of eight months after 
completion of loading, which showed remarkably 
close agreement with computed settlements based 
on the design assumptions. The general reporter, 
Mr. P. C. Rutledge, of New York, considered 
that the reported results might not represent the 
ultimate answer on the performance of this 
design. 

Barkan discussed extensive work done in the 
Soviet Union on the vibratory driving of piles 
and the effects of variables such as frequency, 
amplitude, eccentric moment and ratio of 
vibrating to static weight on the frictional and 
point resistance of piles. Vibration driving was 
most effective in overcoming the frictional 
resistance of sands and high amplitude vibrations 
were necessary to overcome the point resistance. 
In view of these factors, vibratory driving of steel 
sheet piles seemed to be the most practical 
application of this procedure. Apparently, 
vibratory driving and extraction of steel sheet piles 
has been widely applied with much success in the 
Soviet Union. Barkan stated that both light and 
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heavy sections of sheet piles had been driven to 
depths of 14m to 16m in saturated sands cutting 
through medium strength clay strata up to 4m 
thick. The vibrator used for this driving had a 
speed of 800 r.p.m., an eccentric moment of 
3000kg cm or about 300ft lb, and an unbalanced 
force of about 20 tons with an amplitude of 
8mm to 10mm. The total weight of this vibrator 
was 1-8 tons with maximum motor output of 
28kW. It was claimed that penetration of sheet 
piles under such driving reached a speed of 10m 
per minute, that as many as fifty-three sheet piles 
16m long were driven per shift and that the sheet 
piles could be extracted in an undamaged con- 
dition for re-use. 

Mr. Rutledge pointed out that it was entirely 
logical that high frequency and low energy 
impacts, as compared with pile driving hammers, 
should be successful in driving sheet piles in 
which interlock and skin friction were major 
factors in resistance to driving. He considered 
that manufacturers of constructional plant and 
contractors in all parts of the world would do 
well to investigate the possibilities of driving and 
extracting sheet piles with vibratory equipment. 
The potentialities of vibratory driving for piles 
and for soil sampling equipment were, he believed, 
considerably less attractive, although high- 
frequency low amplitude vibration in conjunc- 
tion with rotary drilling had worked well in rock 
drilling and coring operations. 


ROADS, RUNWAYS AND PERMANENT WAY 


The specialised branch of soil mechanics 
devoted to roads, aircraft runways, and _per- 
manent way had, in the opinion of the general 
reporter Monsieur R. Peltier, research director 
of the Ponts et Chaussées central laboratory, 
made rapid progress since the 1953 conference. 
The papers presented covered only a small part 
of the subject. Improvement had been especially 
noteworthy in the compaction of soil. New, 
heavy, vibrating apparatus was available and 
experimental progress had been achieved. New 
methods of testing bearing capacity were being 
developed, and chemical stabilisation of soils 
had also developed markedly and would con- 
tinue to do so. 


EARTH PRESSURES 


Theory and practice in the evaluation of earth 
pressures and of their action on sheet-piling, 
cofferdams, excavations, tunnels and silos were 
dealt with in division V, and a general report 
was submitted by Professor J. Kérisel of the 
Ecole Nationale des Ponts et Chaussées. Some 
reasonably accurate ideas were now evident, he 
considered, concerning the action of passive 
earth pressure. But a knowledge of local dis- 
tribution of earth pressure behind structures was 
less advanced, because of their flexibility and 
displacement, except in the case of steel piling 


‘due to the researches of the British engineer 


Rowe. 

One of the subjects investigated by British 
contributors to this section of the conference was 
that of the stresses in old tunnels of the London 
underground railways. Messrs. Ward and 
Chaplin of the Building Research Station com- 
mented upon measurements, made with vibrating 
wire gauges, of circumferential stresses in the cast 
iron linings of these tunnels. The average stresses 
in the ‘‘ skin’ of the linings were in reasonable 
agreement with the stresses due to hydrostatic 
overburden, but where adjacent tunnels were less 
than a diameter apart, the flange stresses in the 
earlier tunnels could be tensile, and were domi- 
nated by the effects of excavating the later tunnel, 
effects which were simultaneous with excavation 
and persisted for at least 50 years. The sequence 
of excavation and construction of tunnels at 
one site could be established quite clearly from 
the stress measurements, taken half a century 
later. The consistency of stress distribution in 
consecutive rings was considered quite remark- 
able. 


EARTH Dams, SLOPES AND OPEN EXCAVATIONS 


In this last section of the congress—division VI 
—there were papers on natural slopes, including 
accounts of landslides, an investigation of 
permissible slopes for a large excavation in weak 
clay (permissible slopes from 4 to 1 to 10 to 1 
were ascertained) and several papers on the 
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construction of dams and embankments, and on 
measurements from existing dams. There were 
also papers on soil properties and analytical 
procedure. 

The wide variety of materials which can be 
successfully used for embankment construction 
was pointed out by the general reporter, Mr. F. C. 
Walker, of the U.S. Bureau of Reclamation ; 
questionable foundations were a_ principal 
source of difficulties, because of variability within 
the zone of influence, and of uncertainty of test 
results matching actual conditions. A new 
development was to depart from normal methods 
of specifying safety, and substitute an evaluation 
based on “minimum probable conditions,” 
with some qualification. The general reporter 
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questioned the adequacy of terminology at 
present used for describing soil structure, and 
also the concept of “* cohesion.”’ If ‘‘ cohesion ”’ 
were considered as the product of internal 
normal stress and the coefficient of internal 
friction, he asked, could a simple rigorous 
mathematical solution to problems of embank- 
ment stability be found ? 

The division included several interesting papers 
on earth- and rock-fill dam construction. One 
of them, by Messrs. Schiltnecht and Bickel, 
described the theoretical work behind the 
Castilletto dam in Switzerland (described in THE 
ENGINEER Of May 21, 1954) in which “ glaciae 
flour,”’ a non-plastic clay-sized soil was used for 
the embankment core. 


Exhibition of Soil Mechanics and 
Civil Engineering 


HE conference which formed the subject of 

the preceeding article was held at the 
Institution of Civil Engineers, and while it 
was in progress an_ exhibition, covering 
substantially the same range of activities 
as the conference itself, was on view in 
the Institution building. In contrast to the 
conference, however, the exhibition was British 
in character, and it gave a good idea of recent 
British practice in the use of testing apparatus 
and procedures, and achievements in actual 
construction, principally in cases where the 
techniques of soil mechanics play a prominent 
part. 

In the ensuing notes we have selected one or 
two of the exhibits for brief description. The 
exhibition was fairly comprehensive, and included 
displays of the activities of large contracting 
organisations, exhibits of laboratory testing 
apparatus, and of gear used for soil testing and 
core drilling in the field. Specialist firms also 
exhibited, showing, for instance, various pro- 
prietary systems of piling and plant such as piling 
frames. 


QUOICH DAM ~ 


One exhibit, shown by the consulting engineers, 
Sir William Halcrow and Partners, dealt with 
the North of Scotland Hydro-Electric Board’s 
dam in Glen Quoich, Inverness-shire, which 
impounds the headwaters of the River Garry for 
generating electricity. This dam is notable as 
the first large rockfill dam in Britain to be built 
with a watertight membrane of reinforced con- 
crete on the upstream face instead of the more 
usual core wall. The dam is 1050ft long at the 
crest and 126ft high at its deepest section. Details 
of its design and construction were published in 
THE ENGINEER of October 5 and 12, 1956. The 
following additional information is now given. 

The dam stands on Moine schists and 
granulites, but the rockfill used for the dam 
consists of granulites only. Most of this material 
was quarried, but about 25 per cent came from 
tunnel and open excavations. The rocktill was 
placed in layers 2ft thick and each layer was 
compacted by rolling twice, first with a 10-ton 
smooth roller, followed by sluicing with water, 
then with a 44-ton vibrating roller, again followed 
by sluicing. This system resulted in the com- 
pacted fill weighing 115 1b per cubic feet and 
having 31 per cent voids. During construction 
a uniform compaction occurred of about 0:7 per 
cent of the depth placed and there has been no 
measureable settlement since completion in May, 
1956. 


ANALYSIS OF AN UNSTABLE FORESHORE 


An investigation into subsoil conditions on 
the eroding West Shore at Fleetwood, Lancashire, 
was demonstrated on a display panel shown by 
the consulting engineers, Messrs. Lewis and 
Duvivier. Coast protection works have been 
necessary on this coast to prevent encroachment 
and the inundation of low-lying land by the sea 
for more than a century. The existing mass 
concrete sea walls over a large part of the frontage 
were construeted in 1927-28 and were founded 


on an alluvial clay bed generally at level + 13-5 
O.D., with coping level 26-0 O.D. The tidal 
range at spring is about 29ft. A profile of this 
wall showing the beach level at the time of con- 
struction and the underlying strata as revealed 
by recent borings was included in the exhibit. 
Because of continued erosion of the silts and 
clays in front of the wall a steel-sheet-piled con- 
crete apron was constructed as a protection to 
the foundation of the 
wall. During a storm in 
December, 1954, the 
relatively shallow layer 
of sand and shingle was 
swept away from in front 
of a long length of the 
apron exposing the un- 
derlying silts and silty 
clays which were rapidly 
liquefied. During the 
period of one tide the 
surface level was eroded 
practically to the toes 
of the sheet piles, causing 
the collapse of the apron 
and breaching of two 
long lengths of sea wall. 
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against further scour and a covering of sand or 
gravel retained by groynes, 

The consultants consider that an investigation 
on these general lines is applicable to any site 
at which the engineer is faced with the thankless 
task of constructing and maintaining a line of 
defence against encroachment by the sea on a 
foundation that is basically unstable and 
treacherous and in which the sole protection 
of the clay or silty substratum against erosion 
consists of a thin and intermittent beach of gravel 
or sand. 


** WEDGE-BLOCK ’? TUNNEL LININGS 


A model of one ring of ‘* wedge-block ”’ 
tunnel lining which is used for shield-driven 
tunnels in cohesive strata was shown by the 
Metropolitan Water Board. The lining is made 
from precast concrete blocks which are un- 
reinforced, and no bolts are used during assem- 
bly. It will be recalled that an earlier design of 
lining using the same general idea—the ‘‘ Don- 
seg ”’ lining—was first used by the Board and was 
described in this journal some years ago. 

_Each ring of the “ wedge-block ”’ lining con- 
sists of one key segment whose longitudinal faces 
are tapered to form a wedge, two side segments 
each with one longitudinal face tapered to match 
the key, and nine untapered segments. The 
lining has been used for tunnels of between 8ft 
and 9ft internal diameter, when the ring was 
54in thick. To erect a ring, the blocks are first 
placed against the cylindrical surface cut in the 
ground by the shield, the key segment being at 
the top. The corresponding ram on the shield 
is then used to force the key segment into place 
thus expanding the ring tightly against the ground 
By this process a prestress is developed in the 
lining, and grouting is unnecessary. 

In general, such linings can be used for any 
soil which can be cut by a shield, and which will 


STAGE 2. 


STAGE 3. 


STAGE 4. 


a 





Photographs included 
in the exhibit showed 
one of the breaches 
during the following low 
tide with the foreshore 
level reduced nearly to 
Ordnance Datum (about 
half-tide level), and 
further cut-out profiles 
illustrated the influence 
of foundation conditions 
on this failure. While 
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West Shore, nearly 3 
miles in extent, was 
carried out, which in- 
cluded the drilling of 
forty-seven _bore-holes, 
generally between 10ft 


Marl (Bedrock) 
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Stage 1: pile pitched ready for driving, jetting and driving commence simultaneously; load 

binders are removed as they near ground Jevel. 

Stage 2: pile driven down to position where jetting channels just enter the sand bed. At this 
stage the channels are locked against further vertical movement by timbers placed below the 
arrester brackets ; the top through bolts and stop plates are also removed. 

Stage 3: driving proceeds and the vertical movement of the pile causes the removal of the 
sealing plates on the jetting channels, thus leaving the shafts free for discharge of sand and water. 
: the pile toe, having passed through the sand beds, the jetting channels are with- 


and S50ft deep, sited 
behind the existing “Sink 4 
walls, immediately’ In _—_ drawn for re-use and the pile is driven to set in the norma! manner. 


front of the aprons, and 
250ft seaward of the 
walls. The longitudinal geological sections 
included in the exhibit were prepared after 
examination and mechanical analysis of undis- 
turbed samples from the bore-holes, and on these 
sections lengths of the sea walls and aprons con- 
sidered from the nature of the foundation strata 
to be potentially dangerous or unstable were 
indicated. 

A third profile indicated the measures taken 
in these potentially dangerous lengths, namely, a 
second emergency (stage B) apron to safeguard 
the works against a recurrence of the events of 
December, 1954, followed by a further (stage C) 
apron constructed at a low level at which it is 
judged that the silty strata can be stabilised 


Procedure for driving pile with jetting apparatus 


support itself while the rings are being erected, 
the ideal soil being a firm or stiff clay. The 
lining has been developed primarily for water 
pressure-tunnels driven through stiff clays. 
The surrounding clay prevents leakage, and the 
lining, together with any secondary internal 
fittings, remains rigid as long as the internal 
water pressure is insufficient to remove the stress 
in the lining. 

Tests have been carried out (see THE ENGINEER, 
February 25, 1955) to measure the amount of 
hoop thrust developed under various conditions 
with the object of building tunnels with a con- 
trolled prestress in the lining. The magnitude of 
the prestress is determined from the water pres- 
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sure which the tunnel is required to carry. 
Hoop thrusts are measured by pairs of vibrating 
wire load gauges built into special segments 
during erection, as was shown in the model, 
and readings are taken by an electronic oscillator. 
The gauges are waterproof and readings can be 
taken from ground surface when the tunnel is 
full of water. 

The “‘ wedge-block ’’ tunnel lining has been 
used on a short length of one of the Board’s 
tunnel mains at present under construction. It is 
to be used for the inlet and outlet tunnels of the 
Walton reservoir where water will be carried at a 
head of about 45ft above ground level and 
180ft above tunnel axis ; construction of the 
Walton tunnel is due to start this summer. The 
exhibit also showed the micrometer equipment 
for measuring changes in the diameter of the 
lining, and typical experimental results. 


FFESTINIOG PUMPED STORAGE PROJECT 


The Central Electricity Authority’s pumped 
storage scheme at Ffestiniog in North Wales, 
envisages a power station which will contain four 
pump sets, each of 75MW. Work is to start 
on site this autumn and the first set is expected 
to be commissioned in August 1961. The scheme 
is of large capacity, compared with other pumped 
storage schemes designed up to the present, and 
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The station will generate electricity for supply 
to the grid daily for about four hours during 
peak load periods and will consume power by 
pumping each night. A model of the scheme was 
exhibited by Messrs. Freeman, Fox and Partners. 


DIAMOND DRILLING 


Soil mechanics investigations, suchas drilling for 
test cores in fairly soft or friable materials, often 
make use of diamond drilling plant. Such 
applications have differing requirements than 
those for drilling hard rock, and several of the 
improvements introduced into diamond drilling 
practice over the past few years have aimed at 
facilitating this class of work. 

One firm showing diamond drills at the exhibi- 
tion was Triefus Industries, Ltd. The firm 
recently added to its stock a coring bit for appli- 
cations such as those just mentioned, where air 
is used as a flushing medium. The aim is to 
avoid any tendency to damage the core by the 
flushing medium. Extra holes have been incor- 
porated in the matrix, to give a larger flush of 
air, and less possibility of ‘* blocking-off’’ and 
building up air pressure. The large protrusion 
of diamonds combined with an angled face, assist 
in preserving the core by deflecting the air 
outwards. Holes for the air flush are set in pairs 
in the matrix of the bit ; these large cut-outs 
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Details of jetting apparatus for pile driving 


will probably be the first large scheme of this 
kind to be completed in this country. It is 
interesting to refer in this context to the recent 
publication of the North of Scotland Hydro- 
Electric Board’s pumped storage scheme at 
Loch Awe (THE ENGINEER, July 26 last), which is 
designed for a pumping installation of 400MW. 

For economical pumped storage two reservoirs 
are required within a reasonable distance of each 
other, but with a considerable difference of level. 
At Ffestiniog, the upper reservoir is to be formed 
by the construction of a massive buttress dam 
100ft high and 900ft long to raise the level of an 
existing lake in the mountains, Llyn Stwlan. The 
top water level of the new reservoir will be 1650ft 
O0.D 


The lower reservoir will be formed by a gravity 
dam with a maximum height of 70ft and 1800ft 
long across the Afon Ystradau at Tan-y-Grisiau. 
The power station wili be on the west bank of this 
reservoir, which will have a top water level of 
618 - Sft. 

Water from the upper reservoir will pass 
through intake towers constructed inside the 
reservoir near the upstream face of the dam and 
thence down two vertical shafts 700ft deep and 
14ft in diameter. At the base of each shaft there 
is a vertical bend, and each bifurcates into two 
tunnels running at a slight gradient for 4000ft 
until the tunnel portal is reached. From the 
tunnel portal to the power station four steel 
penstocks of 8ft diameter will carry water to 
each of the Francis turbines of 105,000 h.p. 


have been achieved without unduly impairing 
the strength of the matrix. 

A more novel improvement, also intended for 
similar work, is the firm’s “ pump’ reamer. 
A reamer is frequently employed behind a 
diamond drill, to keep accurate “ gauge’’; some 
reamers have a continuous ring of cutting 
material, others a number of strips. In this 
case, the strips are shaped spirally in a manner 
analogous to the blades of an axial-flow pump. 
Thus the reamer assists, by a “‘ pumping ”’ action, 
the removal of sludge from the drill bit, enhancing 
penetration rate and cleanness of the core. The 
reamer has a matrix of the tungsten alloy 
normally used for the drill bits ; the stones are 
set in this matrix to give a taper from the bit 
diameter at the leading edge of the reamer to 
the “clearance ’’ diameter at the trailing edge. 
The strips are milled with a coarser pitch at the 
leading edge. There are four to twelve of these 
spiral strips on the reamer according to its 
diameter. Its hydraulic action is satisfactory 
when air, mud or water are used as the flushing 
medium. 

The Australian associate of Triefus Industries, 
Ltd., has recently developed, in conjunction with 
the Australian coal authorities, a split core barrel 
which enables an examination of the core to be 
made while it is still in the barrel. This device 
is to be made by the British parent company.* 
According to experience with this split barrel 

* We are asked to state that the firm has applied for patents 
covering the split core barrel and the “ pump ’”’ reamer. 
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in the New South Wales coal measures, 95 per 
cent of core can be recovered, and an examination 
of the core in the barrel itself permits accurate 
plotting of the strata thus revealed. This is 
considered to be a major advance, for a core 
which has been pushed out of the barrel is often 
badly fragmented and makes positive identifica. 
tion of geological structure somewhat conjectural 
unless the core is in rock hard enough to with- 
stand such treatment. The split barrel can be 
used with standard drilling gear, and can be 
inserted at those depths where detailed informa- 
tion is especially sought. The inner tube of the 
barrel is split, and is held along its length by lugs, 
The split inner tube is carried on a ball-race 
mechanism which permits rotation of the outer 
tube of the barrel, while the split tube remains 
stationary. 


JETTING ATTACHMENTS FOR PILES 


The accompanying drawings show a system of 
piling developed by L. G. Mouchel and Partners, 
Ltd., for use in ground conditions where jetting 
is advantageous, but would normally be impos- 
sible because of an upper bed of clay. The 
strata are shown in the diagrammatic sequence 
of piling operations. The clay bed prevents 
jetting a pile through the sand below it, since 
water and sand cannot escape upwards through 
the clay. Piling then becomes extremely slow 
and difficult, and has involved heavy punishment 
of the pile and the driving equipment. 

So the additional equipment shown in the 
drawing has been fitted to the pile to provide 
effective escape channels through the clay. 
Jetting is then employed, and the pile can be 
driven relatively speedily and with comparative 
ease. The piles used in this particular case were 
of 16in by 16in cross section for lengths up to 
70ft and 18in by 16in when over 70ft in length. 
The same jetting arrangements served for both 
sizes. 

The two drawings and the explanation in the 
legend clearly indicate the manner in which the 
equipment works. Above ground, the channels 
are secured to the pile by ‘‘ load binders,’’ which 
are successively .removed as driving proceeds. 
Lengths of channel section are connected together 
with fishplates and a single bolt. An arrester 
bracket is also bolted to each channel, and is 
held by timber blocks at the appropriate stage of 
driving. The channels are slotted at intervals, 
as are the sealing plates shown on the detail of 
the pile toe. At the top of the pile, the assembly 
is held by a bolt passing through the pile and 
extracting brackets are bolted to the channels 
so that they can be taken out and used again. 





VEHICLE LirE.—A Leyland ‘“ Beaver,” which had 
completed 510,000 miles without the gearbox, differ- 
ential or engine being opened, recently had its 
engine inspected. The maximum cylinder bore wear 
was 0:008in and gudgeon pin maximum wear on the 
worst pin was 0-00075in. Pistons were still in a clean 
condition, a thin skin of hard carbon covering the 
crown, top land and area on the gudgeon pin axis. 
There was practically no restriction at all in any of 
the holes at the base of the ring grooves, nor in the 
slots: of the top and bottom scraper rings. Some 
of the ring grooves had slight wear. Examination 
of the big-end journals and bearing shells re- 
vealed a maximum ovality of 0-00025in. The 
soft indium coating was still intact on all the bearings, 
which were still serviceable. Of the main bearings, 
the intermediate and front bearing shells had worn 
only to the extent of showing the copper lead through 
the indium coating on the bottom halves of the shells 
for a circumferential length of up to lin. The bearing 
clearances, measured with lead wire at the point of 
maximum wear, were 0-006in for the first main 
bearing, and 0-007in for the four intermediate bear- 
ings. All valves were seating perfectly and the seats 
were free from pitting. Wear on the stems was only 
0-0005in on some of the inlet valves, one valve having 
a maximum of 0-003in. Wear on the exhaust valve 
stems was a little higher and varied from 0-001in to 
0:007in. Noteworthy features of the engine were its 
complete freedom from dirt, scoring or abrasion, and 
the remarkably even polished wear that had occurred 
on all cylinders and bearings. The main contributory 
factors to these results appear to have been the use 
of a Supplement I engine oil, frequent changing of the 
oil, renewing the lubricating oil filter cloths every 
3000 miles, and maintaining the engine air cleaner in a 
clean condition. A complete service set of fuel 
injectors had also been fitted when any injector faults 
were suspected on the engine. 
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Compositions Factory 


Flexible and particularly the rubber adhesives are being increasingly used in a 
large number of industries, and to meet the expanding demand the Dunlop Rubber 


Company, Ltd., has built a new factory for its Compositions Division. 


The plant, 


which was opened recently, is at Castle Bromwich with a frontage of 300 yards 
on the Chester Road and has a present capacity of 2,000,000 gallons per annum. 


XPANSION in the demand for, and the 

extension of the application of, adhesives has 
resulted in the need for increased space to house 
the Compositions Division of the Dunlop Rubber 
Company, Ltd. To meet this need the company 
has built a new factory at Castle Bromwich, 
which has a frontage of 900ft on the Chester 
Road and extends to a depth of S500ft to the 
perimeter fence of the main Fort Dunlop factory. 
The buildings were officially opened on July 24 
and consist of factory, boiler house, offices, 
laboratories, maintenance shop, finished and raw 
materials stores. In the photograph which 
we reproduce the offices and laboratories are to 
the left, with the factory building in the back- 


os 
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columns, and the tubular steel members of the 
roof were welded together on the factory floor 
in bays measuring 90ft by 40ft. These were 
raised, as shown in the accompanying illustration, 
on to perimeter stanchions by mobile cranes, 
there being a clear height of 16ft to the valley, 
and the whole roof was lifted into position in 
three days. The roof is clad with Anderson 
aluminium decking, including 4in insulation 
board and three layers of bituminous felt, and 
each bay is ventilated by four stack ventilators. 
Linked to the factory by the canteen and 
kitchens is the two-storey laboratory and office 
block, which is a steel-framed structure having 
precast concrete floors and an external finish of 





North elevation of the compositions factory, showing office block to the left and the factory to the right 


ground to the right. The factory has a produc- 
tion capacity of 2,000,000 gallons of adhesives a 
year and an extension is already projected to 
house the plant for the manufacture of latex 
compounds and reclaim dispersions, having a 
capacity amounting to 1,750,000 gallons per 
annum. It is not intended that the 1,500,000 
gallons per year “ Polimul”’ plant should be 
transferred from its present site at Fort Dunlop. 

The main factory building, which is sited in a 
north-to-south position, measures 360ft by 90ft 
and is designed so that extensions can be made 
to each end to house additional plant as required. 
At present the building is divided into three 
sections, one for incoming materials, another 
for finished goods store, and the main production 
area, amounting to 21,600 square feet. Ancillary 
buildings for the production control offices, 
laboratory and switchgear, are located on the 
west side of the production shop, while on the 
same side there is an underground tank farm for 
solvents. Outside the foundations for the 
machines, the floor of the factory consists of 6in 
of reinforced concrete with a stone-like finish. The 
floor level in the finished goods area is Ift 3in 
below the main floor and so provides a sunken 
area sufficient to contain the contents of the full 
drums and avoid any flow back of adhesives into 
the production area in the event of a fire occur- 
ring. The outer walls have a 9in brick dado 
4ft high, and are clad and lined by asbestos sheet- 
ing. The main structure is of tubular steel, 
supplied by Tubewrights, Ltd., and the method 
of constructing the roof is of particular interest. 
As already mentioned, the building is 360ft by 
90ft, the whole area being free from support 
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buff blended facing bricks. The roof is of timber 
and the floors are finished with Semtex vinyl 
tiles and Semtex “‘ Fleximer ”’ flooring. There is 
a total floor area of 10,800 square feet divided by 
glazed partitions to form development labora- 
tories and pilot plant on the ground floor, and 
offices on the first floor. A neutralising treatment 
tank deals with effluent from the laboratories and 
pilot plant previous to discharge into the drainage 
system. To the south of the production building 
are the boiler house, engineering shop and 
cooling water reservoir of 80,000 gallons capacity. 
There is a Daniel Adamson super-economic oil- 
fired, two-furnace boiler with a rating of 18,000 Ib 
per hour at 100 Ib per square inch using 
Laidlaw Drew oil fuel equipment. A compressor 
provides the necessary compressed air for the 
various services and two pumps deliver the 
cooling water from the reservoir to the machines: 
another pair of pumps return the water, 
which passes through a “* Visco ’’ forced draught 
cooler on its way to the reservoir. 

Heating is by overhead steam pipes in associa- 
tion with a radiant panel, and fire precautions 
consist of a sprinkler system, generally with foam 
points at the machines. Fire-proof doors and 
roller shutters and flameproof lighting and switches 
are fitted, while the transport services are 
maintained by flameproof diesel trucks. In the 
factory is a battery of six mixing machines, each 
of approximately 120 gallons capacity, driven by 
electric motors through hydraulic couplings and 
having water cooled bodies and covers. The 
raised service gangway has hinged sections which 
are raised by hand-operated levers and a link 
system to allow the mixers to be emptied. In 
the centre of the space is the solution manufac- 
turing plant, which can be seen in our illustration. 
Apart from a comprehensive battery of filling and 
sealing machines, there is a breaker mill and two 
sheeting mills for dealing with mixed rubber 
before it is placed in solvent-filled steeping boxes 
for softening. Mounted on a flat outside the 
factory is a solvent reclamation plant, the solvent 
— being exhausted from the machines by 
an. 

The adhesives, the production of which will 
attain a level of 2,000,000 gallons a year, have a 
common characteristic in that they are all of a 
flexible nature based upon natural and syn- 
thetic rubbers and natural and synthetic resins. 
The main industries served by the group include 
those concerned with motor-car and coach- 
building ; building and flooring ; _ textiles ; 
boat-building ; aircraft; and packaging, to which 
can be added many applications in light industry. 
Many formulations are currently in use and in 


Cranes lifting 90ft by 40ft sections of the tubular steel roof structure 
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Solution manufacturing plant at the Dunlop compositions factory 


the adhesives laboratory research work is directed 
to the testing of present techniques and products 
and to formulating new products to satisfy 
specified service conditions. Typical of the work 
carried out in the laboratory is the testing of 
latex dipping compounds used in the manufacture 
of fabric-lined gloves ; the measurement of the 
pile-locking efficiency of latex compounds for 
backing tufted and pile carpet ; a creep test on a 
woodwork adhesive based on a polyvinyl acetate 
solution; the measuring of the adhesion 
strength of motor-car trim adhesives ; the assess- 
ment of flow characteristics of particular plastics; 
and the testing of assemblies of polyvinyl chloride 
to leather using a new footwear adhesive in 
association with infra-red reactivation of the dry 
adhesive film. 

As already noted, the ‘‘ Polimul ’’ emulsions 
are manufactured in a self-contained plant at 
Fort Dunlop, having an area of 15,000 square 
feet and an annual capacity of 1,500,000 gallons, 
or 8000 tons. These emulsions are used in the 
production of textiles, paint, flooring, paper, 
adhesives and leather finishes, and the range 
includes polyvinyl acetate emulsions, copolymers 
and emulsions of polyethyl, polymethyl and 
polybutyl acrylate. The plant includes propeller 
agitated water phase tanks, which can be steam 
heated or water cooled, and reactors in which the 
reaction takes place under a blanket of nitrogen. 
Distilled monomer is added under pressure at a 
carefully controlled rate and a small amount of 
a catalyst, which is not recovered, is used to start 
the reaction. In the laboratory experimental 
reactors were being used to develop emulsions 
to meet new requirements, to improve existing 
formulations and examine properties for com- 
parison purposes, and to test the possibilities 
of different monomers. Other equipment enabled 
density to be measured optically and a monomer 
determination apparatus measured the vinyl 
acetate content by steam distilling monomer in 
the presence of an entraining agent and by 
bromometric titration. Electron microscope 
photos revealed the particle size of the emulsions 
and there are tests to evaluate the scrub resistance 
and resistance to blistering of paints. 

Also at Fort Dunlop, and due to be removed 
at an early date to the new factory, is the 1,250,000 
gallons per year latex compounds plant which 
produces a range based upon both vulcanised 
and vulcanising lattices, extending from pure gum 
compounds to hard moulding ebonite. One of 
the major uses is in the manufacture of tufted 
carpets in which it not only binds in the pile but 
gives the carpet dimensional stability. Grade 2 
latex compounds can be produced, at a rate of 
500,000 gallons per annum, by the dispersion of 
whole type, red tube and drab reclaims. 

Both the laboratories are served by a well- 
equipped pilot plant, which includes a mill for the 
manufacture of experimental emulsions and dis- 
persions, mainly for paints, and another mill 
through which powder, wetted with water or 
solvent, is passed to increase the fineness of 


disperson. There is also a hopper for making 
experimental rubber solution anda general purpose 
mixer for the production of latex foam, using a 
latex solution, soap and a setting agent, in which 
the whipping height is related to the density. 
Another machine is available for the making of 
rubber doughs, and a set of rolls reproduces the 
action of ball mills on a small scale. 





Electronically-Controlled Telephone 
Exchange 


N electronically-controlled crossbar exchange 
has been installed in the internal telephone 
system at Taplow Court, Taplow, Bucks, the 
headquarters of British Telecommunications 
Research, Ltd. This exchange is designed as a 
practical working unit to serve 200 extensions 
and handle all internal communications within 
the headquarters organisation. At the same time 
the exchange forms part of the research pro- 
gramme into electronic telephone switching, 
which is being undertaken by B.T.R., Ltd., an 
establishment jointly sponsored by Automatic 
Telephone and Electric Company, Ltd., and 
British Insulated Callender’s Cables, Ltd. 
The main attractions of electronic switching 
are the potential savings in space and cost, 





The internal telephone system at Taplow Court, 

headquarters of British Telecommunications Research, 

Ltd., is controlled by an electronic exchange. The 

magnetic drum storage device shown here provides 

the exchange with a ‘“‘ memory ”’ whereby an engaged 
number is automatically recalled 
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particularly in the larger exchanges. Because of 
their high operating speeds electronic components 
introduced into time division systems, in con- 
junction with a serial storage system consisting 
of a magnetic drum, for example, can constitute 
a common controller for a very large number of 
circuits. With a high-speed electronic system 
the functions of studying the availability of 
routes and the state of subscribers’ lines can be 
done very rapidly and in orderly sequence before 
setting-up connections. More effective use of the 
trunks and routes in a system can thereby be 
envisaged. 

The 200-line electronically-controlled exchange 
at the B.T.R. headquarters was built as a means 
of studying these principles. This exchange uses 
electronic means to control a crossbar (electro- 
mechanical) slave exchange which sets up the 
speech paths. It will be appreciated that such 
an electronic system could have been used to 
control a Strowger exchange : crossbar switches 
were used for preference because they can operate 
more quickly. In future developments of the 
system it may be expected that electronic equip- 
ment would be used for the speech paths as well 
as the controller. 

A magnetic drum with its facility for storing 
impulses constitutes the memory of the electronic 
controller and provides a register for each 
subscriber. The drum (which can be seen in 
the accompanying illustration) also records 
the state of trunking of the exchange and decides 
the most suitable routes for establishing connec- 
tions between subscribers. Because there is a 
register for every subscriber there is no need for a 
dial tone, for a subscriber does not need to wait 
for common equipment to become available. 
Calls can be booked to a ‘‘ busy”’ subscriber ; 
if the dialled number proves to be engaged the 
caller hangs up and then when the called number 
becomes free the exchange will remember the 
booked call and will automatically ring both 
subscribers and connect them. 

There are two distinct parts in the Taplow 
exchange : an electromechanical slave to estab- 
lish the speech paths and an electronic controller 
to govern the operations of the slave. The 
slave itself does no hunting. All its operations are 
dictated by instructions, issued through a marker 
unit, from the controller. Every subscriber’s 
line is scanned sequentially in synchronism 
with the rotation of the magnetic drum and the 
condition of each line (loop or open circuit) is 
recorded in the subscriber’s individual register. 
Each line is sampled sixty times per second—a 
frequency which is high enough to ensure that 
no dialled digits will be missed in the sampling 
process. Routes through the exchange are 
sampled at strategic points and the relevant 
information is stored on the drum. 

This information is assessed by the controller 
and, when a subscriber has dialled the necessary 
number of digits, the controller sends appro- 
priate instructions to the slave. When these 
instructions have been obeyed a “ go ahead ”’ 
signal is sent from the slave to the controller 
to indicate that the slave is ready to accept 
further orders. Details of how these operations 

are carried out and of the various electronic relays, 
inverters, cathode followers and reading and 
writing amplifiers for the magnetic drum are 
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given elsewhere.’ ? 
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ALPHABETICAL INDEX OF RESTRICTIVE TRADING 
AGREEMENTS.—The Registrar of Restrictive Trading 
Agreements states that the Board of Trade Journal 
issue of August 16 contains an alphabetical index 
of the commodities about which there are agreements 
on the public register. The index is published as it stood 
at July 30, 1957, and the Journal will issue quarterly 
a note of additions and amendments to it. The 
indexes to the register, one alphabetical as published 
in the Journal and one in which the commodities are 
grouped by classes, may be inspected at the office of 
the Registrar of Restrictive Trading Agreements 
Chancery House, Chancery Lane, London, W.C.2, 
and 9, Wemyss Place, Edinburgh, 3, or at Chichester 
House, 64, Chichester Street, Belfast 
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Fire at the Jaguar Factory, Coventry’ 


By L. A. ASHTONt AND G. LANGDON THOMAS? 


VISIT was made on February 14, 1957, to 

the scene of the fire that had occurred at the 

Jaguar car factory on February 12. The object 

of the visit was to study the influence of the fire 

on the building and its contents and, therefore, 

the work of the Fire Service is not considered in 
detail. 


THE FACTORY AND ITS CONTENTS 


The building consisted of a large, single-storey 
steel-framed structure, which provided the pro- 
duction area of the Jaguar factory (Fig. 1). The 
saw-tooth (north light) roof trusses, of 30ft span, 
were supported on steel stanchions. None of the 
internal steelwork was protected against fire. The 
roof covering was of corrugated steel sheeting 
protected against corrosion by a factory-applied 
bitumen and asbestos coating on both sides. 
Below this roof covering was a lining of fibre 
insulating board supported in metal tees, which 
in some bays were fixed below the purlins and 
in the remainder above the purlins. In portions 
of the roof there was thus an unstopped air gap 
between the roof covering and the lining. The 
north lights in the bays were wired glass in 
patent glazing. Roof ventilators had been 
installed about 70ft apart along the ridge of each 
bay. External walls were of 9in brickwork. At 
the mid-point of the length of the building was 
the main entrance, termed the “link road,” 
which was bounded by block walls built up to the 
underside of the roof lining, but these walls were 
not continuous across the building and therefore 
did not form a complete separation between the 
assembly lines and the machine shop. 

The north end of the building, which contained 
stores on two levels for finished components and 
tyres, was separated from the assembly area by 
wire mesh and sheet steel partitions. Adjoining 
the tyre stores was a saw mill similarly screened, 
and along the same external wall, near the centre 
of the building, was the paint~spraying shop, 
which was separated from the rest_of the produc- 
tion area by partitioning of hardboard with 
glazing of plain glass. 


DESCRIPTION OF THE FIRE 


The following description of the course of the 
fire is based on information supplied by the Fire 
Services. 

The fire started at the north end of the building, 
either in the tyre stores or saw mill, at about 
5.45 p.m., shortly after work had finished for the 
day. It was observed in its early stages but, 
gaining a hold in the tyre store, it grew with such 
rapidity that the Works Fire Brigade was unable 
to control it. Flames soon reached the com- 
bustible roof lining and within a few minutes had 
spread along the whole length of the bay involved. 
Dense smoke and hot gases from the burning 
contents mushroomed out from bay to bay and 
were 2ugmented by the products of combustion 
from the roof covering and lining. The absence 
of any vents in the roof specifically designed to 
vent the fire confined the smoke and hot gases 
almost entirely within the building. Fire spread 
to the contents of the building from the roof, 
assisted by burning material falling on to com- 
bustible material, such as fabrics, tyres and 
flammable liquids, in the assembly lines. It was 
stated that the fire in the roof was always some 
distance in advance of the fire on the floor. 

The Coventry Fire Brigade arrived about five 
minutes after receiving the call and was able to 
enter the building by the link road. In conjunc- 
tion with the Works Fire Brigade, it could still do 
little to halt the spread of the fire because of 
darkness and heavy smoke, until the explosion of 
an oxygen cylinder shattered a considerable area 
of roof glazing in the ninth and tenth bays, thus 
venting the fire. The relief to the firemen was 
immediate, and from striving merely to check the 





* Communication from Department of Scientific and Industrial 
Research and Fire Offices’ Committee, Joint Fire Research 
Organisation. Se 

¢ Joint Fire Research Organisation. 

t Building Research Station. 


advance of the fire, they could proceed to extin- 
guish it. Water supplies were ample and the fire 
was under control in a little over three hours from 
the time the brigade arrived. The fire was 
checked in its progress at the thirteenth bay from 
the north end of the building and twelve bays 
suffered damage in varying degrees. 


EFFECT OF THE FIRE ON THE BUILDING 


Apart from the place where the explosion 
occurred, collapse of the roof was confined to the 
area where high concentrations of combustible 
materials were present. Stanchions in this area, 
which had combustible material stacked close to 
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them, had suffered severe distortion. The bitu- 
men coating of the roof sheeting had completely 
burnt away in most of these bays, but in places 
the mineral fibre base of the coating was still 
adhering to the underside of the sheets. Near 
the limits of the fire spread, where the lining had 
not completely disintegrated, the bitumen coating 
above the lining appeared to be still adhering to 
the metal. Where the fire was most intense, 
some fusing of the glass had occurred. Elsewhere 
sheets of glass had dropped owing to failure of 
the patent glazing, probably by melting of the 
lead casings of the bars, but large areas of glazing 
were still intact. 


DISCUSSION 


As usual with large fires, the rapid and exten- 
sive spread of this fire is not attributable to one 
cause alone. There were several factors, none of 
which might have been decisive by itself, but 
which, in conjunction with other favourable 
circumstances, proved capable of producing a 
major fire. Given a source of ignition at the right 
time, a complete burn-out of the building was 


possible. 
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Precautions that should be taken to prevent a 
small fire becoming a large one are well known. 
It will be seen from the following list that the 
factory was deficient in many features regarded 
as important for fire-protection, but reasonable 
fire safety could be attained without taking all the 
precautions described. 

(1) There was no sprinkler system. 

(2) There were excessively large undivided 
areas and, in particular, no structural separation 
of the high hazard compartments from the 
remainder. Freedom from division walls sub- 
dividing the main factory was considered a 
production requirement of the factory, but this 
need not preclude the complete enclosure of the 
areas of high fire hazard by fire-resisting parti- 
tions. The chance of a major fire starting in the 
production area was probably small. 

(3) The structural steelwork was unprotected. 
_ Extensive collapse of the roof of a large, 
single-storey building, by hampering fire-fighting 
operations, may lead to the building becoming a 
total loss. Protection of internal steelwork 
against fire is not a by-law requirement for single- 
storey buildings but may sometimes be worth- 
while where the concentration of combustible 
material is heavy. In most factories of this type 
the design renders complete protection difficult 
and costly. 

(4) The roof lining was combustible and had 
surfaces of rapid flame spread. It could also 
produce large quantities of smoke. 

_ (5) The roof covering had a combustible coat- 
ing, which could become molten when heated and 
fall as flaming drops, besides adding to the volume 
of smoke. 

_ (6) There was an unstopped cavity between the 
lining and the roof covering in the bays first 
involved. 

It has not been established that the spread of 
fire in the cavity was the primary cause of the 
rapid development of the fire. It is possible that 
the initial spread was on the under surface of the 
fibre insulating board, which burnt and broke up, 
the burning fragments falling on to flammable 
materials below. The bitumen coating of the 
roof covering would then be affected and would 
drop, adding fuel to the fire on the floor. 

(7) There was no provision in the roof for 
venting the products of a fire. The normal roof 
ventilators were inadequate to deal with the large 
volumes of smoke and hot gases generated in the 
fire and so to prevent their spreading out under 
the roof. If it is essential to have large areas of 
unrestricted floor space in a building, the basic 
principle of compartmenting by fire walls can be 
replaced to some extent by making provision for 
the escape of products of combustion and by 
restricting their lateral spread by means of fire 
curtains in the roof space. Vents of suitable size, 
properly spaced, should be designed to open by 
means of fusible links. When combined with 
fire curtains in the form of screens of non- 
combustible sheeting, the vents provide a flue 
system to assist in clearing the products of com- 
bustion from a fire starting in any part of a 
building. 


CONCLUSIONS 


The fire at the Jaguar car factory illustrates the 
need for a wider appreciation and application of 
the basic principles of fire protection. There was 
no separation of the areas of high fire hazard 
(stores and saw mill) from the main production 
areas or assembly lines. The roof sheeting was 
coated with combustible material, the internal 
lining was fibre insulating board having surfaces 
of rapid flame spread, and the entire building was 
without any fire-resisting subdivisions. Such a 
layout allowed the fire to spread rapidly along the 
combustible roof lining, leaving large parts of 
the structure to a great extent undamaged but 
destroying valuable products on the floor below. 
The combustible coating on the roof sheeting 
also contributed to the fire, but it is not possible 
to distinguish between the parts played by the 
two materials. There have been serious fires in 
buildings with a roof of protected metal sheeting 
and no internal lining, as well as in buildings with 
a non-combustible roof covering and a fibre 
insulating board lining. Where both covering 
and lining are combustible, the fire can be 
expected to be more severe, 
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(Left) Metropolitan-Vickers mass spectrometer type MS5 showing control unit and part of tub@ unit. (Right) Mass spectrometer type MS7 installed in the British 


Mass Spectrometers for the Analysis 
of Inorganic Solids 


UntTit recently the main uses of the mass 
spectrometer have been in the isotopic assay of 
gases and liquids and the chemical analysis of 
volatile inorganic and organic compounds. While 
such applications remain important, an interest- 
ing development in recent years has been in the 
analysis of inorganic solids. Two special kinds 
of mass spectrometer have been designed by 
Metropolitan-Vickers Electrical Company, Ltd., 
for this work—the MS5 spectrometer for the 
determination of isotope ratio using the surface 
ionisation technique, and the MS7 spectrometer 
for the analysis of impurities using the spark 
ionisation technique. 


THE MS5 Mass SPECTROMETER 


The basic problem in solid analysis is to pro- 
duce positive ions that are truly representative of 
the sample composition. A number of methods 
have been tried, one of the more successful being 
the technique of surface ionisation. There are 
several slightly different versions of this method, 
but in its simplest terms, the solid sample, in the 
form of a salt such as the nitrate or sulphate, is 
painted directly on to the surface of a tungsten 
filament. When the filament is heated, positive 
ions are emitted directly from the surface and are 
identified and measured, using conventional mass 
spectrometric techniques. The surface ionisation 
technique is not particularly suitable for the 
general analysis of solids, because different 
elements have widely different sensitivities, but it 
is ideal for the measurement of isotope ratios of 
solids. The MS5 mass spectrometer has been 
specially designed for use on this kind of problem. 

The MSS is a 12in radius, 90 deg. sector, 
single-focusing mass spectrometer for use with 
either the single or triple filament surface ionisa- 
tion technique. Two particular characteristics of 
the instrument are : (i) a sliding-bar vacuum lock 
system, which enables the sample to be introduced 
into the instrument in less than a minute, and 
(ii) an ion collector system, which provides for 
the simultaneous availability of a normal collector 
(noise level approximately 3x10-%A) and an 
electron multiplier (equivalent noise level less 
than 10-"*A). A resolving power of at least 300 
can be obtained. 

Nearly 75 per cent of all the elements, including 
most metallic elements, respond to the surface 
ionisation technique. The normal size of sample 
is a few microgrammes, but with certain elements 
10-" grammes will enable approximate determina- 
tions of isotope ratio to be carried out. The time 
required for an analysis varies from ten minutes 
to one hour, depending on the element and the 
sample size available. 


THE MS7 Mass SPECTROMETER 


A method of ionisation of solids employing the 
vacuum spark is approximately equally sensitive 


Thomson-Houston research laboratories, Rugby 


for all.the elements. However, the use of this 
technique requires a double focusing instrument 
because of the large energy spread in the ion 
beam produced. 

The MS7 mass spectrometer is designed for the 
general analysis of solids by the spark ionisation 
technique. It is a double focusing instrument of 
the Mattauch type, in which positive ions, 
representative of the sample composition, are 
produced when a high-voltage spark occurs 
between two electrodes formed of the sample 
material and placed close together in vacuum. 
After passing first through an_ electrostatic 
analyser and then through a magnetic analyser, 
the ions come to focus according to their mass as 
a series of lines on a photographic plate. 

One of the more promising applications of the 
instrument is to the analysis of impurities in 
solids. For this work the photographic plate is 
used as an integrating device and a series of 
exposures of gradually increasing length are 
taken (a rack mechanism allows up to ten expo- 
sures to be recorded on the same plate and the 
exposure is accurately determined by the total 
integrated charge falling on the monitor collector). 
The concentration of the impurity is estimated 
from the intensity of the lines on the longer 
exposures and with this technique concentrations 
down to the level of 0-1 p.p.m. can be estimated. 

The method is particularly useful for giving a 
general picture of the impurities in a solid. The 
whole mass range from 7 to 240, covering all 
elements, can be recorded in a single exposure of 
the photographic plate. Compared with emission 
spectroscopy, the spectra are simpler and the 
elements easier to identify. Moreover, qualita- 
tive and semi-qualitative analyses can be carried 
out without extensive calibration. 





Variable-Delivery Fuel Pumps 


A VARIABLE-DELIVERY fuel-oil pump recently 
introduced can be mounted, without bedplates, 
in either a vertical or a horizontal position. Made 
by Plenty and Son, Ltd., Eagle Iron Works, 
Newbury, Berks, it is a positive displacement 
rotary pump of the sliding vane variety, working 
on the principle employed by the maker since 
1935. The output can be regulated by turning 
the control wheel (see illustration), and it is 
claimed that each pump will operate down to 
about 10 per cent of full capacity, though this 
depends on the medium’ being pumped. The 
percentage of full output can be set and locked, 
if desired, or it can be continuously adjusted to 
suit variable conditions. Full reverse flow can 
be obtained, and it is stated that this cannot be 
brought about inadvertently. An adjustable 
valve with built-in by-pass can be fitted to 
regulate the pressure. The provision of delivery 
control and pressure regulation is thought to 
permit setting for best economy in power input. 

Nominal capacities from 200 to 1100 gallons 
per hour are available, and the pumps are said 


RTS! STS 


This variable-delivery fuel oil-pump can be mounted 

in either a vertical or horizontal position. The con- 

trol wheel and the graduated indicator can be seen 
in the illustration 


to be suitable for all grades of fuel, for pressures 
up to 2001b per square inch, and for tempera- 
tures up to 250 deg. Fah. Bare pumps can be 
supplied, or flange-mounted units as illustrated. 
Pump and motor are claimed to be readily 
replaceable in the event of trouble. 





British Standards Institution 


All British Standard Specificati: can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.\. 


ELECTRIC LIFTS : GENERAL 
REQUIREMENTS 

No. 2655: Part I: 1957. Price 7s.. 6d. This 
standard provides detailed recommendations for the 
construction and safety of passenger, goods and 
service lifts. Dimensions for lift wells were recom- 
mended in Part 3 of this same standard, published 
two years ago. Part 2, to be published later, will be 
concerned with the special requirements applying to 
the most commonly used type of lift motor. The 
early publication of Part 1 was called for by lift manu- 
facturers and users, and in order to meet this demand 
the standard has been issued in the form in which it 
was circulated to industry for comment. It is expected 
that a revised version will be published in the not-too- 
distant future to include necessary amendments. 
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Production line of ‘‘ Mercury ”’ electronic digital computers at the West Gorton, Manchester, factory of 


Ferranti, Ltd. On the left is the first computer to complete its acceptance trials. 


On the right is the 


second computer during assembly 


**Mercury ’? Digital Computer 


PARTICIPANTS in the summer meeting of the 
Institution of Electrical Engineers in Man- 
chester recently saw some of the stages in the 
manufacture of the Ferranti digital computer 
known as “ Mercury.”” A number of “ Mer- 
cury’’’ computers are on order ; one is due to 
be shipped shortly to Norway and others will 
be sent later this year to France and Switzerland. 
Seven computers are destined for service at 
home: one at the Atomic Energy Research 
Establishment, Harwell, is to be used for ex- 
pediting the solution of probléms on reactor 
design ; others will go to the Universities of 
London, Oxford and Manchester. 

The ‘‘ Mercury’? computer operates with a 


basic digit frequency of 1 Mc/s and uses the 


binary “floating point’’ system of number 
representation, which means that the range of 
the answer does not have to be anticipated. The 
immediate access computing store is built up of 
magnetic cores and consists of one accumulator 
with floating-point working and seven B-registers 
with fixed-point working. The accumulator 
capacity is 40 binary digits and each of the B- 
registers holds 10 binary digits. The storage 
registers have a capacity of 1024 words, each of 
40 binary digits. Checking facilities are provided 
by a parity digit for each group of 10 binary 
digits, making 11 digits in all. 

The main (backing) store consists of magnetic 
rings on drums 10in diameter and 9in long. A 
total capacity of 16,384 words, each of 40 
binary digits, is contained on four magnetic 
drums. The transfer time for a single block of 
thirty-two words (each of 40 binary digits) is 
25 milliseconds maximum, 17 milliseconds 
average, but the figure can be reduced by 
transferring several blocks in succession. The 
specified computing time including access time 
is tabulated below. 

Accumulator B-registers 
(40 binary digits), (10 binary digits), 
microseconds microseconds 
Word transfer time oo oe 7 ee 60 


Addition or subtraction ... ... 180 seer aah 60 
Multiplication ... ... ... ... 300 Suan oa 
Division (by programme)... ... a r a 
Organising instructions ... ... —_ peat raat 60 


Characteristic times for various sub-routines 
are as follows: division, 34 milliseconds ; 
square root, 54 milliseconds ; logarithm, 6 milli- 
seconds ; exponential, 4 milliseconds ; sine or 
cosine functions, 5 milliseconds. The input 
system consists of a five-channel single-paper tape 
reader having a speed up to 200 characters per 
second with the ability to stop on any onecharacter: 


The ‘* Mercury ’’ computer is made up of three 
bays of cabinets, which can be arranged in various 
ways, for example, in U or L-formation. The 
accompanying view of the computer assembly 
line at the company’s West Gorton, Manchester, 
factory, shows: on the left, the first computer to 
be completed and, on the right, the second com- 
puter under construction. Arranged in a line, 
as shown, the computer cabinets measure 31ft 
9in by Ift 4in by 6ft 4in high, with a platform 
2ft 8in wide by 104in high along one side of the 
cabinets. The desk measures 6ft by 2ft 10in by 
2ft 7in, and the power supply cabinet is 6ft 10in 
by 2ft 2in by 6ft 6in. 

The power consumption depends on_ the 
auxiliary equipment in use. Normally the figure 
is about 40kVA, with an additional 15kVA if a 
refrigeration system is included. Heat dissipa- 
tion is by totally-enclosed, forced-air circulation 
with a Freon refrigeration system. The heat is 
finally exhausted by an evaporative condenser 
or by water cooling. 





Standard Range of Remote 
Position-Controllers 
SERVO units giving shaft displacement propor- 
tional to applied voltage are offered in a standard 
range by Harvey Electronics, Ltd., Farnborough 
Road, Farnborough, Hants. Each unit consists 
of a box containing a small d.c. motor, amplifier 
and gear train as shown in our drawing. The 
motor is controlled by a miniature relay plugged 
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General arrangement of a standard servo unit giving 
shaft displacement proportional to applied voltage 


into the end of the box. Output shaft displace- 
ment is measured by a wire-wound potential 
divider. The gears can be adjusted for backlash. 
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Although these are on-off servos, and full 
power is fed to the motor on deflection of the 
relay, the units approximate to linearity for 
small errors. This is because a small oscillatory 
voltage is permanently supplied through the 
amplifier to the relay, causing a fraction of each 
cycle to be spent on opposite contacts. The 
oscillations are biased by a superposed voltage 
proportional to the error in shaft position, and 
the times spent on opposite contacts are unequal. 
The mean current fed through the motor is thus 
proportional to the error, and the approximation 
to linearity permits the use of the stabilising 
methods normal for linear systems. 

As an example of the kind of performance 
available, the unit shown in our drawing is 
claimed to develop a stalled torque of 5 lb-ft and 
a maximum speed of 80 deg. per second at no 
load ; for an input range of +24V the displace- 
ment is +28 deg. The deflection for full load 
(90 per cent of the stalled torque) is given as 2 per 
cent of full scale. Repeatability is said to be 
within 0-1 per cent of full-scale displacement. 
The maker believes that the units are suitable 
for remote handling equipment as used on radio- 
active materials, as well as for many control 
operations, such as those’ occurring in the 
chemical engineering industry, in spinning and 
weaving, in the manufacture of paper, and in 
rubber processing. 





Billet Mould Cleaner 


A SIMPLE piece of equipment has been intro- 
duced by Flexible Drives (Gilmans), Ltd., 195, 
High Street, Smethwick, Staffs, to provide a 
quick and easy means of cleaning billet moulds 
in situ. It consists essentially of an air motor 
driving a wire brush and mounted on the end of a 
tubular handle of the requisite length to insert the 
assembly the full depth of a mould. Particles of 
dust and scale brushed off the mould are carried 





Air-motor-driven brush head of billet mould cleaner 


up the handle by the flow of exhaust air from the 
motor. 

As can be seen in the illustration the brush and 
its drive are centralised in a billet mould by four 
rollers on brackets round the head. The equip- 
ment is suspended from a pulley above the mould, 
and counterbalanced to reduce operator fatigue. 
It is stated to clean a mould effectively in one 
pass, and is made in a number of capacities with 
different cleaning heads to suit particular 
applications. 





FoaM EQUIPMENT.—The Pyrene Company, Ltd., 
has introduced a new portable foam branch pipe for 
the application of foam in large quantities. This 
equipment has an operating pressure of 601b per 
square inch, at which pressure it passes 100 gallons of 
foam solution a minute, It has a foam expansion 
ratio of 10 to 1, which under favourable conditions can 
be increased to 13 to 1. With a water pressure of 
100 lb per square inch the branch pipe can deliver 
1500 gallons of foam a minute. Another new piece 
of foam fire-fighting equipment is a light tower made 
of aluminium alloy which is designed for rapid 
automatic elevation to enable foam to be applied 
to such points as tank tops from a height of 70ft. 
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Heavy-Duty Fine Boring Machine 


Tue sliding-head, heavy-duty, fine boring 
machine made by Henry Milnes, Ltd., Rosse 
Street, Bradford, incorporates means of co- 
ordinate work setting. Its boring head has a 


traverse of 194in and the worktable, which has 
a working surface 48in long by 194in wide, has a 
vertical traverse of 15in and a cross traverse of 
30in. 

The machine seen in the illustration below 
is of particularly 


rigid design. The boring 





Sliding head, heavy-duty boring machine. 


head, which slides on inverted double-vee 
ways, is fitted with a milling machine design 
spindle having a No. 50 International internal 
taper and a standard outside flange. This spindle 
runs on two 6in diameter precision Timken 
bearings and is driven by a 5 h.p. motor through 
gears giving twelve speeds from 40 to 750 r.p.m. 
Four power feeds available are from 0-002S5in 
to 0:020in per spindle revolution and a rapid 
power traverse is also provided. A slipping 
clutch in the drive prevents damage in the event 
of over run, and the handwheel for manual 
traversing of the head is fitted with a large 
indexing collar reading to 0-00lin. 

The worktable has a hand-operated traverse of 
30in on the knee and when set is locked by a 
clamp. A power drive is provided for vertical 
movements of the table and knee assembly over 
its 15in movement and final settings are effected 
by a low-geared hand traverse lever. The knee 
elevating motor is controlled from two points— 
one on the main panel on the head and the other 
on the outer support column. 

The standard measuring attachments used for 
both the longitudinal and vertical movements of 
the machine consist of steel scales and verniers, 
and length measuring rod equipment is also 
provided. If required precision scales with 
Hilgor and Watts magnified optical verniers 
can be supplied on the machine. A 20in square 
precision indexing table, also supplied, enables 
holes to be bored at right angles or long holes to 
be bored in line starting from each end. 

The manufacturers have placed the selling 
agency for these machines with the Rockwell 
Machine Tool Company, Ltd., Welsh Harp, 
Edgware Road, London, N.W.2. 





Analogue Computer for Cable 
Problems 


AN analogue computer specially designed for 
application to heat-transfer problems in electri- 
cal cables has been introduced by Addison 
Electric Company, Ltd., 10/12, Bosworth Road, 
London, W.10. It is based on a design by J. H. 


The sliding head of this machine has 
a traverse of 194in and four speeds of from 0-0025in to 0-020in per revolution. 
Twelve spindle speeds from 40 to 750 r.p.m. are available 
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Neher* in association with Lynmer Engineers 
Inc. With this computer it is possible to deter- 
mine, without lengthy calculations, the tempera- 
ture rise at various times and locations in and 
near a cable when it is subjected to a prescribed 
load cycle. Its uses can be summarised under three 
main headings. (1) Determination of short-time 
emergency ratings and of the percentage of the 
ultimate temperature rise reached after a specified 
time, with constant loads for various cable 
systems. (2) Determination of effects of load and 
maximum temperature rise resulting from a 
specified loss cycle. (3) 
Examination of oil flow 
problems and study of 
temperature rise at vari- 
ous points in cable sys- 
tems, as a function of 
time. 

The computer consists 
of three separate units 
(network panel, control 


panel and loss cycle 
panel) housed in a 
single cabinet. The 
network panel is 
made up of eight 
basic capacitor and 


resistor elements, each 
of which can be adjusted 
in | per cent steps by 


tap switches, and a ninth 
composite earth  ele- 
ment. These elements 
simulate, respectively, 
thermal constants of 
the conductor insulation, 
sheath, oil or gas space, 
pipe (if any), and the 
surrounding earth. 

On this panel there 


is an input selector switch whereby the 
stabilised input current can be injected at 
any point in the network. Normally this 


input current is fed to the conductor, but, 
by changing the input point, studies can be made 
of the effect of dielectric losses or of the heating 
of the sheath when it is used as the return path 
inacable. The input current can be kept constant 
or it can be varied in accordance with a given loss 
cycle for the cable under study, as explained 
more fully below. 

The control panel consists of a valve voltmeter 
with its associated control circuits. The volt- 
meter enables the potential difference to be 
measured at any point in the network and at any 
preselected time in the loss cycle. This instru- 
ment is calibrated from 0 to 100 per cent in terms 
of steady state temperature rise across the net- 
work. Provision is made for an external strip- 
chart recorder to be connected to the panel . 

The loss cycle panel consists of twenty-four 
preset loss potentiometers, which are used to set 
up, in steps, any required loss cycle. A twenty- 
four step solenoid-operated selector switch allows 
the input current to the network to be controlled 
by any one of the twenty-four potentiometers. 
For studies of transient phenomena this selector 
switch is advanced cyclically. The resulting 
temperature rise is read at the voltmeter ; where 
the variation is too rapid for visual observation, 
an electronic timer can be used to clamp the 
voltmeter at a preselected time. 

The equipment is suitable for a 200V-—250V 
supply at 40-60 c/s and the consumption is 180W. 
The cabinet measures 48in by 22in by 15in and 
weighs 66 lb. 





* J. H. Neher, “‘ The Determination of Transients in Cable 
Systems,”’ Proc. A.I.E.E., Vol. 70, 1951. 
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8kVA Bench Spot-Welder 


WE illustrate an 8kVA bench-mounted spot- 
welder which has been introduced by W. D. Vick, 
Ltd., 28, Station Road, Acocks Green, Birming- 
ham, 27, It measures 3lin by 10in by 16in high 
and has a slightly larger capacity than the com- 
pany’s 4kVA spot-welder, as indicated by the 
following data : 


Maximum capacity Throat 


Rating steel sheets (s.w.g.) dept. (in) 
ES nse’ ind cae, SR, ka ren - oa 
8kVA 2: rr 


Both versions of this spot-welder are of sub- 
stantially similar construction and appearance. 
The equipment consists of a fabricated steel 
frame supporting an air-cooled, single-phase 
transformer, the primary windings of which are 
connected to a four-point tapping switch for 
heat regulation. A_ spring-controlled toggle 
lever exerts constant but adjustable welding 
pressure on the electrode arms. Aluminium side 
castings with a grey hammer finish enclose the 
machine and reinforce the frame. Adjustable 
cylindrical electrode arms provide upright and 
inclined positions for the electrode holders, 
giving free access to the work. Hollow electrode 
holders provide water cooling up to the elec- 
trode tips. Visual indication of water flow is 


given by a plastics connecting tube between the 
two holders. 





8kVA bench-mounted spot-welder with a capacity up to 2 < 12 s.w.g. steel sheets 


A hinged panel at the back of the machine, as 
can be seen, carries an electronic timing unit, 
which is provided with a graduated control knob 
whereby the welding time can be adjusted 
between 0-1 and 3 seconds. Regulation of the 
welding pressure is done by a control knob on 
top of the machine. A heat switch with four 
engraved positions is fitted on the side of the 
machine and connected to the transformer 
primary winding. 

The machine is operated by a pedal, which 
actuates the top arm through a spring-controlled 
toggle mechanism ; the top electrode closes on 
the work and further depression of the pedal closes 
a micro-switch at the back of the machine to 
operate an electronic timer which closes the 
main contactor and then opens automatically 
after completion of the timing period. 

A water cooling system complete with circulat- 
ing pump and a water-cooled bottom arm are 
available as extra items. 





REINFORCED POLYTHENE SHEET.—The Plastics Div- 
sion of the Telegraph Construction and Maintenance 
Company, Ltd. (Telcon), has developed its extrusion 
coating technique to produce a thin polythene sheet 
reinforced internally with an open mesh of fibre glass, 
“Terylene’’ or suitable synthetic or natural textile. 
The material is named ‘‘ Telcomesh’’ and possesses 
impermeability and chemical resistance as well as 
mechanical strength, and is useful for lining tanks, for 
protective clothing and for many applications in the 
building, food and confectionery industries. The 
breaking strain of the material is given as 45 lb per 
inch for 0-017in thickness, and 281b per inch for 
0-009in thickness, and the bursting strength as 140 Ib 
and 125 1b per square inch for the respective thick- 
nesses given. 
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Diesel Electric Locomotives 
for Jamaica 


AN order for ten 750 h.p. diesel electric loco- 
motives for the Jamaican Government Railway 
has been completed by the English Electric 
Company, Ltd. One of these locomotives can 
be seen from the driving cab end in the photo- 
graph we reproduce on this page and its leading 
particulars are given in the table below. 


Gauge ... .. 4ft 84in. 
pose 4 over buffer beams .. . 41ft 11iin. 
Height above rail level ... 13ft Stin. 
Maximum width ‘ . 9ft 6in. 
Distance between bogie centres. 22ft 6in. 
Bogie wheelbase .. 8ft 6in. 


Minimum radius of curve negotiable <. 240ft 


Weight in working order ... 63-5 tons. 
Maximum axle load . 16 tons. 
Maximum tractive effort (25 per ‘cent ad-— 

hesion) . . 35,500 Ib. 
Continuous rated tractive effort 24,900 Ib 
Maximum safe speed ; 60 m.p.h 


The locomotive is powered by a “ 6.SRKT’”’ 
four-stroke, pressure-charged engine having a 
continuous traction rating of 750 b.h.p. at 
850 r.p.m., and directly coupled to the main 
generator. This generator is a six-pole machine 
with a continuous rating of S500kW, SOOV, 
1000A at 850 r.p.m. The four traction motors 
each have a one-hour rating of 228 h.p., 300V, 
650A. 

In the driving cab there are two driving posi- 





750 h.p. diesel-electric locomotive for the Jamaican Government Railway. 
effort of 24,900 Ib, these 63-ton locomotives have a maximum safe speed of 60 


tions in diagonally opposite corners and, in 
addition to the brake controller, the driver has a 
compact power controller with two handles. One 
handle sets the reversers for the required direction 
of travel and the other controls the power 
developed by the engine. The main control 
handle operates a small number of contacts which 
establish the basic electrical circuits, but variation 
in power is effected pneumatically. Movement 
of the control handle causes the air pressure in a 
control pipe to build up to an amount corres- 
ponding to the movement of the handle. This 
air pressure actuates a spring loaded piston on the 
engine governor, so causing the engine speed to 
increase. Electrical contacts on the governor 
actuate a motor-operated torque regulator which 
varies the generator field to maintain the load 
imposed on the engine at the correct figure cor- 
responding to the engine speed. The full power 
corresponding to any position of the master 
controller handle is available over the range of 
locomotive speed, the torque regulator initiating 
field weakening of the traction motors as required. 
The maker points out that with this system the 
engine speed is continuously variable from idling 
to full rated speed ; the driver sets the power 
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output to suit traffic requirements and the load- 
ing is automatically adjusted to this value 
irrespective of locomotive speed ; and the engine 
never runs at a higher speed than the minimum 
needed to produce the power demanded. The 
design is such that consumption and maintenance 
are substantially less than with a stepped speed 
system, and the equipment and train lines re- 
quired are less than with other systems. 

The narrow bonnet superstructure, with a full 
width driving cab at one end, provides good 
visibility in either direction of travel. The bonnet 
is divided into three compartments. The first 
compartment houses the air compressor, air 
brake equipment and one traction motor blower ; 
the second houses the two side radiator panels, 
with a roof mounted radiator fan ; and the third 
houses the power unit and a second traction motor 
blower. The control equipment is mounted in a 
dust-proof cubicle which forms the front wall of 
the driving cab. 

The underframe is fabricated from two main 
I- section longitudinals and two channel 
section sole bars, reinforced and cross braced 
where necessary, with drag boxes at each end to 
accommodate the centre couplers. 

The bogie frames are of riveted and welded 
construction with box-section fabricated side 
members riveted to fabricated transom and head- 
stocks. The superstructure is carried on a large 
diameter centre bearing which also transmits the 


With a continuous-rated tractive 
m.p.h. 


thrust from the bogie. Each bogie has a cast 
steel bolster resting on laminated elliptic springs 
carried on a spring plank which is connected 
to the bogie frame by inclining swing links. The 
bogie frame is supported on four groups of coil 
springs which in turn are carried on forged steel 
equalising beams. Roller bearing axleboxes are 
titted with renewable manganese steel liners, as 
are the axle box guides and the bolster thrust 
rubbing faces. Air operated brakes are fitted 
with individual brake cylinders operating clasp 
brakes on each wheel. 

The climatic conditions in which the loco- 
motives are designed to operate make necessary 
adequate protection against the effects of 
dust, torrential rain and tropical humidity. 
Air for the engine is drawn through oil- 
wetted metal filters in the locomotive sides and 
ducted directly to the pressure charger intake. 
Air for the traction motors is drawn through 
similar filters by the traction motor blowers and 
ducted to the traction motors. Engine-room air 
drawn through large filters at the generator end 
is extracted at the front end by the radiator fan, 
and all the air filter elements are protected by 
louvres to prevent ingress of tropical rain. 
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Inverters for B.E.A. 
Aircraft 


A NUMBER of inverters are being made by the 
aircraft electrical division of The Plessey Com- 
pany, Ltd., Ilford, Essex, for use in the ‘* Van- 
guard ”’ civil aircraft ordered by British European 
Airways from Vickers-Armstrongs (Aircraft), 
Ltd. The inverters, which are of a new design, 
have an unusually high power-to-weight ratio. 
Each equipment, one of which is illustrated here, 
weighs less than 60 Ib and is 194in long by 73in 
wide and 11{in high, including the control panel 
mounted integrally with the inverter. From a 
d.c. input supply, which may vary between 25V 
and 29V, the inverter provides a three-phase 
output of 200V, 400 c/s, 3kVA at any power factor 
between 0:8 lag and 0:95 lead for use in instru- 
ments, radar and allied equipment. 

The inverter is self-cooled up to 10,000ft, and 
is capable of operating on full load in ambient 
temperatures between —30 deg. to +45 deg. 
Cent. Under all these conditions the output 
voltage is held to a tolerance of +24 per cent of 
200V and the frequency to +3 per cent of 
400 c/s. These close tolerances are maintained 
by means of two control circuits, the voltage 
control being by means of a carbon pile regulator, 


** Vanguard ”’ 





An output of 3kVA can be obtained from this Plessey 
inverter which weighs less than 60 |b and is designed 
for use in the Vickers ‘‘Vanguard’’ civil aircraft 


with a compounding transformer, and_ the 
frequency control by means of a centrifugally 
operated carbon pile governor of novel design. 
Both circuits are integrally mounted, and the 
control panel also contains the starting gear and 
radio interference suppression components. 

The d.c. motor consists of a shunt-wound 
machine incorporating a compensating winding 
and a speed control winding, the latter being fed 
from the control panel. In addition, a swamp 
resistance is in series with the shunt winding to 
compensate for the large variation in ambient 
temperature in which the inverter has to operate. 
The cooling fan of the machine is designed to 
draw the cooling air through 20ft of straight 
ducting ; a flame trap is fitted at the air outlet, 
to ensure safe operation in an atmosphere which 
may become contaminated with explosive 
vapours. The inverter is designed to operate 
without maintenance for times of 1000 hours. 
It has been approved by Trans Canada Air Lines 
for their “‘ Vanguard ”’ aircraft, which are due 
to go into service in 1959. It is to be shown for 
the first time at this year’s S.B.A.C. exhibition at 
Farnborough. 





BUSINESS EFFICIENCY EXHIBITION AT CARDIFF.—A 
four-day exhibition, organised by the Office Appliance 
and Business Equipment Trades Association, will be 
held at the Sophia Gardens Pavilion, Cardiff, from 
September 17 next. Fifty-four firms have already 
booked space, and the exhibition will cover over 
15,000 square feet and will be one of the largest 
regional displays of its kind. In the four years since 
this exhibition was last held in Cardiff, output of 
office machinery has increased from £29,400,000 to 
£45,000,000 a year and exports of office machinery 
and auxiliary equipment such as office furniture have 
grown from £15,000,000 to nearly £25,500,000 a year. 
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Industrial and Labour Notes 


Steel and Iron Production 


The monthly statement on steel and 
pig iron production for July has been issued 
by the Iron and Steel Board. It shows that 
steel production in July was at the rate of 
362,500 tons a week, compared with 326,400 
tons a week in July, 1956. This is the highest 
weekly rate for July so far reached. For the 
first seven months of the year production 
averaged a weekly rate of 417,900 tons and 
was 6-5 per cent above production in the 
corresponding period of last year. Pig iron 
production at the weekly rate of 263,400 tons 
was also a record for the month of July. 
Production for the first seven months of the 
year was 7-7 per cent above that in the 
corresponding period of last year. 

Deliveries of finished steel products during 
the first half of the year were up by 2-7 per 
cent on deliveries in the first half of last year. 
This increase is less than that in crude steel 
production during the same period (5-1 per 
cent) because of the rather lower import of 
semi-finished steel and because of changes in 
producers’ stocks. There was a substantial 
increase in deliveries of heavy products, 
ferro-concrete bars and tinplate, and a decline 
in deliveries of sheet, strip and light sections, 

Among consuming industries direct deli- 
veries of steel to shipbuilding, mining, rail- 
ways and building and constructional engi- 
neering were in total nearly 7 per cent higher 
than in the first half of 1956, while deliveries 
to all other industries were 6 per cent lower. 
The latter group includes the motor industry, 
where deliveries during the first quarter were 
30 per cent below those in the first quarter of 
1956 but recovered to 1956 levels during the 
second quarter. 


Proposed Tube Making Plant 


A preliminary arrangement has been 
made between Stewarts and Lloyds, Ltd., and 
John Summers and Sons, Ltd., whereby hot- 
rolled steel strip will be supplied by John 
Summers and Sons, Ltd., to an electric 
resistance welded tube plant to be installed 
adjacent to the firm’s works at Shotton by 
Stewarts and Lloyds, Ltd. 

The tubes to be produced will be in the 
size range of 6gin to 16in outside diameter and 
are intended in large part for export to the 
oil industry. 

To make the necessary tonnage of hot- 
rolled strip available to Stewarts and Lloyds, 
the output of the Shotton works will be 
increased, but this will not affect the supply 
to industry of the increased tonnage of cold 
reduced sheets envisaged in John Summers’s 
current development programme. The new 
tube plant is expected to go into production 
early in 1960, and the strip requirements are 
likely to be approximately 100,000 tons per 
annum initially, rising after some years to 
200,000 tons per annum. It is stated that 
approval of the scheme has been given in 
principle by the Iron and Steel Board and 
the British Iron and Steel Federation and 
detailed plans are now being worked out. 

Stewarts and Lloyds, Ltd., points out with 
this new production it will be able to supply 
electrically welded and seamless linepipe in 
all diameters up to and including 16in o.d. 
With the new facilities the company will be 
able to use a larger proportion of its seamless 
tube capacity for making casing, which it 
expects to make available in 1959, By 


1960/61 it is expected that the firm’s present 
output of tubes for the oil industry will be 
increased by some 80 per cent. 


Industrial Welfare 


A full programme of conferences, 
courses, and other meetings, has been 
arranged by the Industrial Welfare Society, 
48, Bryanston Square, London, W.1, for the 
period from September to December of this 
year. In the series of courses of which details 
have been sent to us are included, for instance, 
evening study groups on subjects of practical 
importance to foremen and forewomen, 
designed mainly for the young supervisor. 
Other courses give instruction to managers and 
executives. 

On September 24, the society’s director will 
give an address in which he will expound his 
assessment of “Human Relations in Industry,” 
and give some indication of the future of that 
topic ag seen by the society. 

Nine new films have been made by the 
society. Two are classified as “ human 
problems at work,” and the remainder as 
“training”; these latter are concerned 
with such subjects as how to conduct an 
interview, and of problems when entering a 
new job, and of health and hygiene. 


Trades Union Congress 


The T.U.C.’s eighty-ninth annual ¢ on- 
gress is to be held at Blackpool during the 
period September 2 to 6, and the general 
council’s report to the congress has just beer. 
published. The report is a iengthy document 
and the subjects on which opinions are 
expressed by the general council range over 
international matters, economic policy, indus- 
trial development, education, social insurance 
and matters of trade union practice. 

The biggest issue in economics which the 
general council had to face was considered to 
be the proposal for a European free trade 
area; Britain could not join a common 
market, the general council states, but would 
be unwise to stay out of a free trade area. 
Statements of policy on this topic stress the 
safeguards which are considered essential, 
principal amongst which is the need for specific 
provisions “relating to the obligation of 
member countries to achieve and maintain 
full employment.” 

As to the economic situation during the 
year at home, criticism of government policy 
is expressed. The main need, in the general 
council’s view, was “‘ to stimulate production 
and reinvigorate investment’ and that the 
Government had significantly failed to do. 
The Suez policy also was subjected to con- 
demnatory criticism. 

Few things had disturbed the general 
council more, however, than the Govern- 
ment’s attitude towards the problem of 
Britain’s roads. The report points to the 
well-known situation in which accidents are 
heavy arid congestion is widespread, and goes 
on to suggest that, as a matter of urgency, a 
Governmental committee should be set up to 
inquire into the matter, and to study “‘ econo- 
mic and organisational ” aspects of it. Such 
an investigation was pressed in the report, 
despite the recent announcement of increased 
expenditure on roads. 

The report also includes an expression 
of doubt about the scale of investment 
intended in nuclear power. Nuclear energy 
could only make a small contribution for 


some years, the report points out, and further 
development would be embarrassed by the 
rate of technical advance, which was so great 
that present nuclear power stations were 
likely to be out of date in five years’ time. 

The general council’s views on technolo- 
gical development, and in particular develop- 
ment covered by the term “ automation,” is 
set out in some detail in the report. The 
council wishes to be associated with the 
British Conference on Automation and 
Computation which is being set up by the 
three senior engineering institutions. 


Congress Agenda 


The Trades Union Congress, when it 
assembles in Blackpool next month, will 
consider the general council’s report and the 
matters therein to which we have just referred. 
The proceedings of the congress will also 
include the debating of motions put forward 
by various individual trade unions, classified 
generally along the same lines as the general 
council’s report, and covering much the same 
range of subjects. Amongst these motions 
is one from the Society of Technical Civil 
Servants about security procedure, asking 
that anyone who is considered to be a 
“security risk’ should be given details in 
the clearest possible form. A motion on 
technical education, put by the Association 
of Engineering and Shipbuilding Draughts- 
men, expresses concern that living standards 
will be endangered unless the shortage of 
suitably trained technical personnel in in- 
dustry is not overcome ; various remedies 
are suggested. Improved co-ordination in 
fuel and power policy is suggested by the 
Association of Scientific Workers. 


Annual Conference of Engineering and 
Shipbuilding Trade Unions 
The Confederation of Shipbuilding 
and Engineering Unions held its annual 
conference last week at Hastings. One of the 
principal speakers at the conference was 
Mr. H. G. Brotherton, the confederation’s 
president, who put forward arguments to 
support the confederation’s claim for a 
forty-hour week, which was recorded on this 
page in our issue of July 26. He was sup- 
ported in this view by Mr. W. J. Carron, 
president of the Amalgamated Engineering 
Union, who considered that the shorter 
week would not need to entail a loss of 
productivity. Holiday pay was also debated, 
and a proposal calling for a third week 
of annual holiday with pay was adopted. 
Another matter of principal concern to 
the conference was that of public owner- 
ship. The Labour Party’s policy on this 
matter was criticised, and several trade 
unionists pressed the view that further 
nationalisation of industry was desirable. 
Two industries which the conference con- 
sidered especially to be in need of nation- 
alisation were the aircraft industry and the 
machine tool industry. The competitive 
power of the machine tool industry would be 
improved by nationalisation, according to 
one speaker, and nationalisation, it was 
stated,“‘ would end the muddle in the air- 
craft industry.” The Transport and General 
Workers Union dissented from the national- 
isation motion. Other matters discussed at 
the conference included a guaranteed annual 
wage and automation, a resolution being 
passed that gains from automation should 
be reflected in price reduction. 
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Alpine Road Tunnel Projects 


Since the completion of the last of the great railway tunnels in the Alps in the early 
part of the present century, road traffic has increased to an extent which it was then 


impossible to foresee. 


Some of the early tunnel schemes which were dropped 


because of competing projects are being revived as road tunnels, making possible 


all-the-year-round road traffic across the Central Alps. 


In this category are the 


tunnels under the Mont Blanc and under the Great St. Bernard which form the 
subject of the present article. 


— the opening of the last of the great 
railway tunnels in the Central Alps in 
the first two decades of the century, the increase 
of motor traffic, both commercial and tourist, 
has led to the reconsideration of certain tunneling 
schemes which had been given up at the time 
because of competing projects. Although the 
Alpine roads have continuously been improved 
to enable them to cope with modern demands, 
the Alps still form a considerable obstacle on 
account of the long gradients which are en- 
countered, and the extra distances which are en- 
tailed by the winding nature of the roads. What is, 
however, most serious is that the higher passes 
are obstructed by snow in most years from 
about November until May. 

One of the most important routes is 
that from Western Europe into Italy. Two 
major tunnel projects have come to the fore in 
recent years, of which one, the road tunnel 
through the Mont Blanc, was to have been 
begun this year. At the beginning of August it 
was, however, announced that because of the 
French economy measures, construction would 
be postponed. This decision focusses attention 
once again on the rival project which concerns 
the neighbouring Great St. Bernard. 

There are many factors in favour of the Mont 
Blanc tunnel. In spite of its height, the massif 
is comparatively thin, the distance from the valley 
of Chamonix to that of Entréves-Courmayeur 
being about 12km. Geological studies indicate 
that no major obstacles to the work should be 
encountered such as were met with on the 
Simplon and Loetschberg. On the French side, 
Chamonix is readily accessible from such 
important centres as Geneva and Annecy, while 
on the Italian side is the important town of 
Aosta and, farther down the valley, the traffic 
centre of Ivrea with its road connections with 
Milan, Turin and Genoa. 

It is of interest to consider why such a favour- 
able situation did not lead earlier on to the con- 
struction of a railway tunnel. The reasons 
for this must be sought in the political 
conditions of the times. The Mont Cenis 
tunnel was commenced in 1857 on 
the initiative of Cavour to link Turin 
and Chambéry. The St. Gotthard tunnel, which 
was opened in 1882, was favoured by Bismarck, 
as it seemed a further factor tending to reduce 
the power of France. When the line from Le 
Fayet to Chamonix was built in 1891 the com- 
pany chose a gauge of Im. Eventually the 
decision fell in favour of the Simplon, the tunnel 
being completed in 1906. 


THE Mont BLANC TUNNEL 


The chief modern protagonist of the Mont 
Blanc tunnel was the French engineer, Arnold 
Monod, whose earliest project dates from 1907. 
On account of the outbreak of the first world war 
it had to be shelved, but was revived by Monod in 
1928 in the form of a road tunnel. A Franco- 
Italian-Swiss syndicate was formed in 1935, but 
the Abyssinian war prevented any actual con- 
struction. 

Since the end of the second world war the 
French Government has been in favour of 
the project, as against the proposed alternatives 
of Fréjus and the Great St. Bernard. An Italo- 
French agreement was signed on March 14, 1953, 
and the decision was ratified by the French 
National Assembly on January 23 of this year. 
Half the work was to be carried out by a French 
firm, the other half by an Italian firm. 
France was to contribute 6000 million francs, Italy 
4000 million, and Switzerland 700 million. It was 


intended to have the tunnel in operation by 1960. 

As regards the Fréjus (Mont Cenis) tunnel, 
conversion of the existing railway tunnel between 
the French frontier at Modane and the Italian 
town of Bardonecchia had been suggested. 
Between the north entrance at 1130m sea level 
and the Italian southern end at 1291m, there is a 
distance of 13,636m. The suggestion was to 
convert the railway tunnel for road traffic and to 
pierce a second, parallel tunnel for the rail- 
way. Although the plan appeared technically 
attractive, it was eventually considered that the 
site was too far from the main trafficroutes, and that 
the neighbourhood, though easily accessible by 
road, was not of sufficient interest to tourists to 
attract the required numbers of visitors. 

In Fig. 1 we show the sectional elevation of 
the Mont Blanc tunnel. 
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entrained by tertiary slips around the fractures. 
On the whole, the rock is sound and normal 
methods of supporting the roof will, it is thought, 
suffice. The overburden has an average thickness 
of 2000m and is sufficiently great in places to 
cause spontaneous failures at the sides of an 
unlined tunnel. 

Rock temperatures are not considered likely 
to exceed 50 deg. Cent. and may be reduced by 
water sweating to 45 deg. Cent. Although cold 
springs may be encountered, it is not considered 
likely that hot springs from deeper layers will be 
met with. 

After traversing the protogyne over a length 
of some 7km, the tunnel pierces 2km of mesozoic 
schists or calcareous rock which are also con- 
sidered. to be entirely suitable for tunnelling. 
All layers of rock throughout the massif dip 
steeply towards the south-east, at angles from 
60 deg. to 75 deg. 

Traffic Conditions.—Traffic surveys indicate 
that the tunnel should in the first instance be laid 
out for a total traffic in both directions of 350 
vehicles per hour. If this should prove to be 
insufficient later on, a second tunnel would be 
driven in parallel with the first, 

Tunnel Section—Fig. 2 gives two of the pro- 
posed cross-sections, one for self-supporting 
parts of the tunnel, the other for regions of 
extreme rock pressure. 

There is to be a roadway of 7m width, with 
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The entrance as originally planned would lie footpaths 0-35m wide on either side. The cross- 


between the streams La Creuse and Les Faver- 
ands, and in order to traverse the latter stream 
more readily and to ensure freedom from ava- 
lanches, the first section of the tunnel would be 
a curve of 500m radius. As compared with a 
completely straight tunnel, this would have the 
advantage that the entrance would not be 
visible during the greater part of the journey. 
The glare from a small opening of sky can be 
extremely irritating to drivers. The access 
road, it is stated, will have a gradient of 5 per 
cent except in the hairpin bends, where the 
gradient will be reduced to 3 per cent. 

At the Italian end, at the hamlet of Entréves 
above Courmayeur, the access road will connect 
over two hairpin bends with the existing road 
to Aosta. The gradient here will be about 4 per 
cent. Both access roads will be on sites protected 
— the wind and capable of being kept snow- 

ree. 

Geology.—On the basis of extensive geological 
studies,* is would appear that in the first 2-5km 
one would encounter crystalline schists with 
a high proportion of Sericite, a kind of 
mica. The grain of the rock here is medium to 
fine. After this section comes granite (protogyne) 
which forms the mass of the mountain. The 
grain here is coarser and crystals of feldspar 
up to 10-15cm are encountered. In the higher 
layers of the protogyne are found entrained 
sedimentary rocks transformed into hornfels, 
with very fine grain. Crushed zones have been 


* By Killian, Lugeon, Jacob, Francki, Oulianoff and Baretti. 





section would be such as to give a clear height 
above the edges of the roadway of 4-35m, and a 
height of 4-80m above a 3m wide strip in the 
centre of the road. Every 50m, niches are to be 
provided and garages 20m long by 3m wide by 
4-50m high are to be built every 500m, alter- 
nately, on each side of the tunnel. Most of the 
intrados is to be lined, partly for safety and partly 
in order to reduce air resistance. Underneath 
the roadway a ventilation and drainage gallery 
of 2m by 2m is to be provided. 


Construction.—Construction will be over the 
full section using jumbos equipped with four- 
teen drills. For each stage, seventy to eighty 
holes would be drilled, each 3-30m long and 
40mm in diameter. Tubs would be charged 
mechanically and removed by electric loco- 
motives. With four six-hourly shifts per day, 
— thought possible to achieve a daily advance 
of 12m. 


Ventilation —The most novel design problem 
is that of ventilation, as this is the first road 
tunnel of such length to be built. 

Provision must also be made for adequate 
ventilation during construction,. In the case of 
previous long Alpine tunnels, quantities of air 
from 3 to 25 cubic metres per ‘second were intro- 
duced, but the amounts which actually reached 
the working face were only a small fraction of 
these figures, owing to leakages. In the present 
case it is intended to blow in some 20 cubic 
metres per second, which because of improved 
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ducting should effectively reach the face. 

The main question is the removal of carbon 
monoxide during actual operation. It is con- 
sidered that concentrations up to 250 p.p.m. 
could be tolerated. Several studies have been 
carried out with the object of determining the 
most suitable ventilation system. 

The French syndicate, on the basis of researches 
by A. Monod and A. Caquot, concluded that 
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for purely transverse ventilation, and not to be 
much greater than for the longitudinal system. 


THE GREAT ST. BERNARD TUNNEL 


A project which is to a large extent in com- 
petition with the previous one is that for a road 
tunnel under the Great St. Bernard Pass, between 
Italy and Switzerland. The idea for a tunnel in 
this region goes back to 1850, when such a tunnel 
under the Col de 
Menouve, a few kilo- 
metres to the east, was 
projected, and construc- 
tion did,in fact, com- 
mence. The project 
was revived in 1873, to 
be followed in 1884 by 
the first plan for a Great 
St. Bernard tunnel. In 
1936, the consulting firms 
Chauvie, of Turin, and 
Boucher and H. 


See 











(a) In sound rock with low pressure, “‘Gunite’’ 


(6) In zones of extreme pressure. 


Fig. 2—Typical cross sections of Mont Blanc tunnel as proposed by the 


Italian syndicate 


with a traffic density of 350 vehicles per hour, a 
longitudinal or semi-longitudinal system of 
ventilation would not be adequate for a tunnel 
of such length. In case of fire, it is imperative 
that the products of combustion should be 
removed immediately. The syndicate, therefore, 
favoured a system of transverse ventilation 
requiring about 4820 h.p. 

The Italian syndicate, on the basis of a design 
study by Société Rateau made in 1949, which 
assumed sixty vehicles per hour, at first stated 
a preference for the “‘ semi-transverse”’ method, 
but eventually changed their opinion in favour 
of the transverse system. 

In the layout suggested by them, fresh air 
would be blown in by means of two ducts, each 
1400mm by 1250mm wide. These ducts would 
lie underneath the roadway on either side of a 
central duct 1600mm by 2000mm wide, through 
which the used air would be extracted. Branch 
air ducts would supply fresh air at road levels, 
while other branches would extract the exhaust 
air at the crown of the tunnel. The scheme 
would require about 1500 h.p. 

Later studies based on the 1800m long Croix- 
Rousse road tunnel at Lyon, may be summarised 
as follows: a substantial natural draught may 
be expected because of the difference in level of 
the two ends of the tunnel, and the internal 
evolution of heat from the rock as well as from 
vehicle engines. This draughtis, however, far below 
that required for the amount of traffic which is 
envisaged, and depends also on variable meteoro- 
logical and traffic conditions. A system of forced 
ventilation is therefore considered essential. 

The arguments against longitudinal ventilation 
—insufficient capacity and the danger from the 
high air velocity in case of fire—ruled out a 
solution based on assisting the natural circulation 
by having an injector station at the lower 
(French) end and several accelerating stations 
along the tunnel (Saccardo system). 

Since traffic density did not warrant the 
expense of the classical transverse system,T 
and the semi-transverse aspiration of con- 
taminated air was found to be inadequate, the 
solution to be adopted is the semi-transverse 
blowing-in of fresh air. With a fresh-air conduit 
of 3m diameter, which would be placed under- 
neath the roadway, the power required for the 
fans would be 1600kW for a total of 200 vehicles 
per hour, and 5000kW for 300 vehicles per hour. 
(These figures would, of course, be lessened if 
the diameter of the air duct were increased.) 
The cost is stated to be substantially lower than 





t Large suburban tunnels with transverse ventilation have 
epee of up to 1500 vehicles per hour. 








Chenaud, of Prilly 
(Vaud), produced their 
project which forms the 
basis of all subsequent 
developments. 

The national and mili- 
tary arguments in favour 
of either scheme are 
outside the scope of the 
present article. The ad- 
vocates of the Great St. 
Bernard maintain that 
their tunnel—which 
would be laid out for 
a maximum of 200 vehicles per hour—would 
require rather less than half the cost of the Mont 
Blanc tunnel. Moreover, such road distances as 
Milan-Paris or Genoa-Strasbourg are somewhat 
shorter by the Great St. Bernard than by the 
Mont Blanc tunnel route. 

The Great St. Bernard tunnel (Fig. 4) would 
have a total length of 14-6km and extend from 
near Bourg St. Pierre in the north to a point 
above St. Rhémy in the south. Of this total 
length, the actual tunnel itself would be only 
5880m long, the remainder consisting of covered 
access roads. It is considered that all of the 
region of the tunnel consists of crystalline rocks 
without marls or clayey schists, and that no 
difficulty is to be expected from underground 
water. 

The northern access road would start at 
1670m above sea level and have a length of 
5500m, with a gradient of 4-8 per cent. Through- 
out its length it would be covered in by a concrete 
structure consisting of prefabricated elements, 
with either removable or fixed sides made from 
timber or concrete slabs. The tunnel entrance 
would beat 1905m above sea level, and at this 
point there would be a communicating passage 
with the existing road over the pass, and a 
parking space of 10,000 square metres, as well as 
a hydro-electric power station for supplying the 
ventilators, lighting and 
heating. 

The tunnel itself runs 
in a south-westerly 
direction for half its 
length (2940m), with a 
gradient of 0-2 per cent, 
reaching its highest 
point (1911m above sea 
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A typical cross-section is shown in Fig. 3. 
It will be seen that there is to be a carriageway 
7m wide for two-way traffic, with footpaths 
0-50m wide oneach side. At intervals, additional 
space for garaging is to be provided. The 
tunnel will be driven from both ends, after which 
the ventilation shaft is to be constructed from 
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Fig. 4—The Great St. Bernard road tunnel 











underneath. This part of the work, it is esti- 
mated, will take thirty months, and the whole 
scheme is to be completed within three years. 

Ventilation.—As the tunnel is only about half 
as long as the Mont Blanc project, ventilation 
problems are also less serious. The provision 
of a 370m high ventilation shaft in the middle 
of the tunnel will, it is stated, contribute a large 
amount of natural circulation. 

Tests in the United States and at Ziirich are 
stated to have shown that private cars produce 
from 120 to 150 cubic centimetres of carbon 
monoxide per metre of run, and lorries up to 
200 cubic centimetres. In the calculation a 
permissible concentration of 250 p.p.m. was 
assumed. The project provides for transverse 
ventilation, as indicated in Fig. 3, sufficient for 
a traffic density of up to 200 vehicles per hour. 
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level) at the centre. At 
that point there is to be 
a vertical shaft 370m 
high tothesurface. The 
tunnel continues at a 
more southerly angle 
with a slope of 2 per cent, 
to emerge at a level of 
1826-7m into a covered 
access road, similar to 
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the one in the north, 
which descends to the 
Italian entrance with a 
maximum gradient of 
5 per cent, to meet 
the existing road over 
the pass at a point 
1705m above sea level 
23-35km from Aosta. 











Fig. 3—Typical lined section for Great St. Bernard tunnel (total length about 
1500m). The remaining 4500m will be ‘‘Gunite’’ lined. The walls of the_air ducts 
will be of prefabricated reinforced concrete. The dotted section is for garaging 
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The Wurenlingen Research Reactor 


Two years ago, on the initiative of a number of leading Swiss firms, chief among 
them Brown Boveri et Cie, of Baden, the Reaktor A.G. (Reacteur S.A.) was founded 
at Wiirenlingen with the object of providing experimental facilities in Switzerland 
for the study of atomic energy and the training of staff. At the beginning, 141 
firms became associated with this undertaking, which received financial assistance 
from the Federation ; the number of participating firms has since increased to 157. 
As a first step it was decided to acquire an American reactor for testing purposes. 
This equipment, a “ swimming pool” reactor, has recently been inaugurated. 
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The reactor core is immersed in the 8m deep water tank, and together with the controls and safety 
devices is supported by the movable bridge. A watertight bulkhead can be inserted to enable one-half of 
the tank to be drained. This facilitates the setting up of experiments 


gore mcpenetd studies of the question of the 
technical application of atomic energy began 
in Switzerland, as elsewhere on the Continent, 
shortly after 1945. No further practical steps 
were taken, however, until the foundation two 
years ago of an organisation for the study of 
technological and industrial nuclear problems. 
This organisation was founded by several 
leading Swiss firms on the initiative of Brown 
Boveri et Cie, Baden. It was one of the principal 
objectives of the new company to acquire an 
experimental reactor suitable for materials testing. 
The number of firms backing the undertaking 
was 141 initially, but has now risen to 157. 
Reaktor A.G., which is on a non-profit-making, 
co-operative basis, also receives substantial 
financial support from the Federal Government. 

Following the atomic energy exhibition held 
in Geneva in 1955, it was decided to acquire the 
“swimming pool” reactor exhibited on that 
occasion, and to redesign it for erection at 
Wiirenlingen in a way which would facilitate 
the carrying out of experimental work. The 
necessary laboratory, workshop and personnel 
facilities were also to be provided. The founda- 
tion stone was laid on April 17, 1956, and the 
first trial of the completed reactor took place 
on April 30 of this year. The reactor was officially 
inaugurated on May 17. 

For various reasons—stability, accessibility, 
ease of handling and moderate cost—the “* swim- 
ming pool” design of reactor is very suitable for 
research and development work. It will be 
recalled that the first reactor of this kind was 
built at Oak Ridge and became critical in 
December, 1950. The core of a “ swimming 
pool ” reactor consists of slightly enriched uran- 
ium elements which are submerged in: ordinary 
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which greatly facilitates the handling. The 
reactor is stable, because any over-activity at once 
turns some of the water around the fuel elements 
into steam, thereby reducing the amount of 
moderator and so decreasing the neutron density. 
Because of the blue glow around the core, the 
Wiirenlingen reactor has been named “ Saphir ”’ 
(sapphire). 

Site.-—The site for the new reactor is on the 
River Aare, some 1200m above the weir of 
Beznau power station belonging to Nordost- 
schweizerische Kraftwerke A.G. The plot mea- 
sures some 1000m by 200m. Under 50cm to 
100cm of humus and clayey sand there are 10m 
of gravel, resting on marl and limestone. The 
ground slopes slightly from 335m above sea 
level at the forest edge to 330m at the river bank, 
then drops away steeply to the water 5m below. 

Constructional Work.—The accommodation 
comprises the reactor building with adjoining 
laboratory, workshop, lecture room, staff rooms 
(for operating on two shifts later), and canteen. 
Extensive drainage was also required. 

Construction involved an earth movement of 
10,000 cubic metres and the placing of 2000 cubic 
metres of concrete and 160 tons of steel reinforce- 
ment. A maximum labour force of seventy men 
was employed, and a total of 110,000 man- 
hours of work was carried out. This is in addi- 
tion to the preparatory planning which occupied 
six months. 

Reactor.—Until the completion of the EL3 
reactor at Saclay, the “‘ Saphir ”’ will be the most 
powerful source of neutrons on the Continent of 
Europe, giving an internal flux of nearly 10 
neutrons /sm?/sec, while the flux available in 
the experimental channels can reach several 
hundred million neutrons per square centimetre 
per second. 

The core consists of twenty to thirty fuel 
elements, the number being varied to suit the 
required output, which may reach 1000kW or 
more. Each fuel element measures 10cm by 
10cm by Im and is built up of eighteen plates, 
each of which contains about 170 grammes of 
U235, corresponding to a 20 per cent enrichment 
of the natural uranium. Three of the elements 
are hollow and act as controls. The fuel elements 
are inserted in a baseplate drilled with equi- 
distant holes. They can readily be placed in 
position or removed. 

The core is placed near the bottom of a water 
tank 8m long by 3m wide by 8m deep, holding 
200 cubic metres of 
ordinary demineralised 
water. The baseplate on 
which the elements are 
mounted is suspended 
from a _ vertical arm 
which in turn is mounted 
on a_ bridge’ over 
the tank. The rails 
on which the bridge 
moves are on top of 
the longitudinal walls of 
the tank, which at this 
point are 40cm thick. 
They have been given 
an internal plastic coat- 
ing to protect the 
concrete and to increase 
the amount of reflected 
light and so _ make 
observation easier. 

Towards the base, the 
wall thickness increases 
in three steps, so as to 
form a radiation shield 
which is up to 2: 5m thick 
and is made of barytes 
concrete of density 3-5 
tons per cubic metre (the 
barytes having a density 
of 4 tons per cubic 
metre). The design is 
illustrated opposite. 

_ The reactor is situated 
in the centre of the 
building. Branching off 
to one side is the 
radiation laboratory, 
into which neutron 


water which acts as moderator, reflector, and The walls of the tank are of barytes concrete and stepped, with maximum beams can be conducted 
radiation shield. This last fact allows the core thickness of 2:5m, Near the base can be seen four of six openings (normally through four radial 
to be observed directly during manipulation, closed by lead plugs) from which neutron beams emerge into the laboratory Openings and one duct 
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A central control room serves the whole installation. 
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It is on. the same level as the top of the tank, which 


the controller is able to survey through the windows of the control room 


passing right through the reactor. These ducts 
are formed by double-walled aluminium tubes 
which, when not in use, are closed by heavy 
lead plugs. 

Setting up of radiation experiments within the 
tank is facilitated by a watertight bulkhead by 
means of which the tank can be divided into equal 
halves. The half containing the core remains 
full while the other can be drained. 

Controls are provided for checking the radia- 
tion level at three points, near the core, above the 
water level over the core, and in the reactor hall. 
If the radiation at any of these stations becomes 
excessive the plant is shut down automatically. 
All controls are concentrated in the control 
room, illustrated omthis page, from which a full 
view of the reactor is obtained. 

Auxiliary Plant.—Special tanks are provided 
for the storage of used fuel elements while their 
radioactivity is allowed to decay. Of funda- 
mental importance to the correct and safe 
functioning of the reactor is the demineralising 
plant. This removes all dissolved substances 
from the feed-water for the tank. Such sub- 
stances would become radioactive near the core 
and would cause contamination. This plant 
operates on the ion-exchange principle and has a 
capacity of 3-5 cubic metres per hour. A similar 
plant of 4 cubic metres per hour capacity is 
installed for the continuous demineralising of the 
water. 

Among the tasks of the “Saphir” reactor 
team, which at present comprises fifty scientists 
and engineers, will be research for Swiss firms 
undertaking atomic development work and con- 
sulting engineering in this field. It will be 
necessary to work out rules and regulations for 
the safe construction and operation of reactors ; 
advice will be given to the government in this 
sphere and also in connection with problems of 
atomic warfare. Besides materials testing and 
the manufacture of radio-isotopes, the Centre 
will be engaged in the training of post-graduates 
who wish to become atomic technologists, and 
will also collaborate in the research field. An 
agreement to this effect has already been con- 
cluded with E.T.H., Ziirich. In addition, the 
experience gained is proving very valuable for 
the construction of a second reactor, which is 
also being built at Wiirenlingen. This design 
will use heavy water. 

The direction of the building work at Wiiren- 
lingen was in the hands of Motor-Columbus 
A.G., Baden, which also carried out the cooling 
water intake, drainage system, restaurant and 
access road. The reactor building, laboratory, 
maintenance workshop and electricity supply 
were in the hands of Elektro-Watt A.G., Ziirich, 
while control equipment is by Landis and Gyr, 
Zug. The building contractor was Bertschinger 
A.G., Baden. 


Alternative Power Locomotive 


For such applications as opencast mining or 
works railways, a locomotive which can be run 
alternatively on electric or diesel power may be 
found advantageous. The accompanying 
illustration shows such a unit which has recently 
been put on the market by Henschel and Sohn 
G.m.b.H., Kassel, German Federal Republic. 
The locomotive is for a gauge of 900mm and 
weighs 27 tons. Its two axles are each driven 
from one side through reduction gearing by a 
nose-suspended traction motor. The two 1200V 
motors have hourly ratings of 107kW each at 
580 r.p.m. As an alternative power source there 
has been installed a diesel engine of 
145 h.p. which drives a 106kW generator (con- 
tinuous ratings). This unit is housed in one of 
the end compartments, while the other contains 
the electrical resistances, switchgear and the 
compressed air plant. The driving cab is situated 
in the centre. 

The frame is all-welded. Special heavy com- 
bined buffers and couplings, hose couplings for 
brake piping, and rail guards are fitted at both 
ends. With a wheelbase of 2500mm, the length 
over buffers is 7700mm. Maximum tractive 
effort at starting is 8000 kg, maximum speed 


213kW, 27-ton, 900mm gauge dual power locomotive. 
30km per hour 
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approximately}30 km per hour. In addition to 
the main pantograph, the locomotive is equipped 
with lateral pantographs, which are adjustable 
for different positions and heights of the con- 
ductor wire. These are used when the conductor 
wire has to be placed on one side, as when 
excavators or conveyors are used to load the 
wagons. 


Dechema 1956 Annual Report 


The first part of the 1956 Report of Dechema 
Deutsche Gesellschaft fiir Chemisches Apparate- 
wesen, Frankfurt/Main, presents a full picture of 
the various activities of thissociety, which operates 
as an information centre for the benefit of its 
members. The report contains an account of 
the lectures organised by Dechema, the journals 
Chemie-Ingenieur-Technik and Werkstoffe und 
Korrosion, the Dechema Monographs, the 
Erfahrungsaustausch, the Dechema-Werkstoff- 
Tabelle (third edition) and other publications. It 
also gives information on the Dechema com- 
mittees which have been formed with the object 
of encouraging and fostering research and 
development in the various branches of chemical 
engineering and technical chemistry. 

Dechema and the Max-Biichner-Forschungs- 
stiftung, which is managed on an honorary basis 
by the former, contributed a sum of about 
DM158,000 to promote research and develop- 
ments in 1956. 

The detailed report on the Dechema-Institut 
fir Apparate- und Stoff-kunde shows the sub- 
stantial development which has taken place 
since its formation in 1953. The means of docu- 
mentation provided by this institute represent a 
valuable contribution to the rationalisation of 
mental effort. 

The activities of the Max-Biichner-Forschungs- 
stiftung are covered by the second part of the 
report. A grant of DM57,550 was made in 
1956 towards the cost of eighteen research pro- 
grammes, the results of which are reported. 

Dechema has continued its practice in previous 
years of reviewing papers published during 1955 
on the fundamentals of chemical technology 
and kindred sciences. The report concludes with 
a list of DIN Standard Specifications* which have 
been drafted in collaboration with Dechema. 


Extension of Frimmersdorf Power Station 


Frimmersdorf thermal power station of 
Rheinisch-Westfalisches Elektrizitatswerk A.G., 
Essen, which at present is equipped with one 
100MW set, is being extended by the addition of 
two 150MW turbo sets ; two further similar sets 
are to follow by 1960. All are by Brown Boveri 
et Cie, Mannheim. 





* Available free of charge on application to Dechema Deutsche 
Gesellschaft fiir chemisches Apparatewesen, Frankfurt (Main) 7, 
Postfach. 





Maximum tractive effort 8000 kg, maximum speed 
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U.S. Army Package Power 
Reactor in Virginia 


BY OUR AMERICAN EDITOR 


No. I 


The 1925kW “Army Package Power Reactor” (APPR) 
recently went into operation at Fort Belvoir, Virginia, and 
is the first nuclear generating station of the U.S. Army. 
It is the first prototype of a family of nuclear: power 
plants under development by the U.S. Atomic Energy 


Commission and the U.S. Department of Defence for use 


by the three military services. 


the components will be transportable by air and capable of 
erection at a remote field site in a six-month construction 
period. The reactor is of the pressurised water, light water 


moderated design and uses fully enriched uranium fuel. 


HEN the U.S. Army is mentioned in connec- 

tion with nuclear power plants, the questions 
arise: ‘‘ Why is the Army interested in nuclear 
power and what is it doing in this field ?”’ To 
answer these questions, one has to take into 
consideration : (1) the military advantages of 
this relatively ‘‘ fuel-free’’ heat source ; (2) the 
many potential military applications of nuclear 
power, and (3) the joint U.S. Army-A.E.C. pro- 
gramme developing a “ family ’” of reactors to 
exploit the full potential of the application of 
nuclear power to military requirements. 

The military advantages of .nuclear power 
are derived primarily from logistic considerations. 
Since nuclear power plants can be built to operate 
over extended periods of time without refuelling, 
the great military advantage of such power 
plants is the elimination of all but a small fraction 
of the logistic effort which otherwise would be 
required to transport and store bulky conven- 
tional fuel. For example, the APPR is designed 
to operate at full power for a year and a half on 
a single charge of nuclear fuel, which weighs 
only a few hundred pounds. Over the same 
period a comparable conventional power plant 
would consume some 60,000 barrels of fuel oil, 
equivalent to the capacity of a medium-size 
tanker. Even under peacetime conditions, the 
transport savings are expected to counterbalance 
the greater capital cost of a nuclear plant, so 
that at many remote bases the nuclear plant will 
pay for itself in a few years. Furthermore, as 
a consequence of this reduced logistic load, 
military operations are less dependent on long 
lines of supply and, therefore, less vulnerable 
to enemy action. In addition, operations are 
more flexible since additional blocks of power 
may be brought in without significant increases 
in logistic effort. The ultimate availability in 
mobile sources of more electrical power than 
heretofore available will substantially affect 
future military planning wherever a high degree 
of mobility is a decisive factor. These advantages 
are much more obvious now than they were in 
1952, when the U.S. Army, in co-operation with 
the A.E.C., initiated its nuclear power pro- 
gramme. At that time, the Army embarked on 
a number of studies, including an analysis of 
the overall power requirements at military bases 
and in military theatres of operations and an 
objective evaluation to determine which of these 
power requirements could be met to the greatest 
advantage by the use of nuclear power plants. 
The investigations showed that at some remote 
and inaccessible arctic installations, the cost of 
generating power was five to ten times greater 
than at large steam power station plants in the 


The concept envisages that 
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United States. This cost differential represents 
the logistical effort to build these bases and 
supply them with fuel at peacetime costs. Under 
wartime conditions, the A.E.C. called upon the 
Oak Ridge National Laboratory (O.R.N.L.) to 
work with the U.S. Army Corps of Engineers in 
developing a nuclear reactor design which might 
be applicable for military use. In order to 
capitalise on the military advantages of nuclear 
power plants, certain general development 
objectives were established. These objectives 
included the development of plants that will 
be transportable by air, as a whole or by com- 
ponents ; be simple and safe to operate ; operate 
for at least a year without refuelling and with a 
minimum of shut-down time and maintenance ; 
use standard components ; have semi-automatic 
power level control, and be economical to build 
and operate from the standpoint of both funds 
and critical materials. At that time, all of the 
reactors built or being built in the United States 
were designed for weapons material production, 
experimental research and training, or nuclear 
propulsion. These reactors covered a wide range 
of concepts and designs. It was, of course, 
desirable that military nuclear power plants 
should take maximum advantage of existing 
reactor technology. The O.R.N.L. evaluated the 
existing reactor concepts and concluded that the 
heterogeneous, pressurised-water reactor offered 
the greatest promise of satisfactory performance 
in the minimum time. The laboratory prepared 
a conceptual design, which later became the 
basis for the design of the APPR. 

In 1953, upon the request of the Corps of 
Engineers, the Operations Research Office of 
Johns Hopkins University, performed a detailed 
analysis of the feasibility of the O.R.N.L. pre- 
liminary reactor design for use as a source of 
power and heat at an arctic installation. This 
group approached the problem with the objective 
of analysing the military cost of supplying 
power and heat at a typical arctic station, both 
with conventional equipment and with a nuclear 
plant, and comparing the two in detail. As a 
result of these studies, a military requirement 
was established by the Joint Chiefs of Staff for 
the development of nuclear power plants for 
use in remote and relatively inaccessible locations. 
The Secretary of Defence assigned to the Army 
the responsibility for representing the military 
services in carrying out the resultant research 
and development programme with the A.E.C. 
Following the approval of the military require- 
ments by the Secretary of Defence, the joint 
Army-A.E.C. programme established under these 
agreements has the objective of developing a 





family of nuclear power plants to meet the needs 
of the’ three armed services. The plants are to 
provide power at remote and inaccessible sites, 
devastated areas, combat zones and disaster 
areas in the United States. The larger plants 
will be capable of use in areas where logistical 
support to meet conventional fuel requirements 
is difficult, costly, or vulnerable to interruption 
by enemy action or at vital installations where 
the necessity of uninterrupted power warrants 
the additional initial costs. Smaller stations 
are to be developed as mobile or semi-mobile 
compact power plants to be mounted on or 
transported by standard equipment for the 
support of military operations and for emergency 
power requirements. 


RESEARCH AND DEVELOPMENT PROGRAMME 


The programme covers military applications 
of nuclear power other than ship and aircraft 
propulsion and embodies three general categories 
of military nuclear power plants : fixed, mobile 
and semi-mobile, and special-purpose installa- 
tions. Besides the APPR, the first category 
at present includes the Argonne Lower Power 
Reactor (ALPR), designed for use at smaller 
installations. Construction of the ALPR proto- 
type plant will be started soon at the National 
Reactor Testing Station at Idaho Falls, Idaho. 
The ALPR will employ a heterogeneous, boiling 
water reactor and will produce approximately 
one-tenth the power of the APPR. 

In the second category, development has begun 
on mobile and semi-mobile plants for the support 
of military operations and for emergency power 
systems. The objective is to develop plants 
which can be carried on trailers, railway cars or 
barges, and do not require the replacement of fuel 
or water for the duration of military operations. 
Two major projects are now under way leading 
to prototype development. The A.E.C. has 
initiated the development of a Gas-Cooled Reac- 
tor Experiment (GCRE) to be constructed at 
the National Reactor Testing Station in Idaho. 
Furthermore, the U.S. Army Engineer Research 
and Development Laboratories are contracting 
for the construction and test operation of a 
closed-cycle gas turbine test facility at Fort 
Belvoir, Virginia. 

The third category covers special-purpose 


nuclear reactor systems. Studies are being 
conducted in the nuclear propulsion of land 
vehicles, with the Army Transporti!:\on Corps 


directing particular attention to «4  nuclear- 
propelled, overland cargo carrier. Another 
special purpose reactor is under consideration 
to provide a source of gamma radiation for use 
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by the Army Quartermaster Corps in its food 
preservation programme. 

However, since the most pressing military 
requirement was for the development of plants 
suitable for use at remote military bases, the 
APPR was the first development project under- 
taken. In the latter part of August, 1954, the 
Department of Defence and the Atomic Energy 
Commission announced that they would jointly 
undertake the design and construction of a full- 
scale prototype nuclear power plant to be built 
at Fort Belvoir, Virginia. In this joint effort, the 
Army and the A.E.C. sought to stimulate further 
and take advantage of the great interest of private 
industry in nuclear power. Early in 1954, the 


PLAN OF UPPER GRID ASSEMBLY. 
C.L. of Reactor 
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Since the availability of aggregate for a concrete 
shield could not be relied upon at any and all 
possible future sites, the iron-water system was 
selected, for it reduced the total weight to be 
transported in areas where aggregate was lacking. 
In the event of a major system rupture the con- 
tainment of contaminated vapour is provided by 
a container 36ft in diameter and 64ft high. The 
enclosed volume will contain all of the steam 
generated by the flashing of the superheated 
primary and secondary system water volumes. 


The use of this structure necessitated some’ 


special care in the method of handling spent fuel. 
When the reactor is refuelled spent elements are 
removed, under water, to a catch basin at the 
bottom of a deep water- 
filled storage pit outside 
the vapour container. 
Thus, not only are the 
fuel elements at all 
times accessible from the 
outside for removal to a 
reprocessing plant, but 
they are also available 
to return to the reactor 
if it is desired to per- 
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HORIZONTAL CROSS SECTION THROUGH C.L. OF LATTICE. 
Fig. 1—Core cross section of U.S. Army package power reactor at 


Fort Belvoir 


A.E.C. invited expressions of interest in package 
power plant development on a lump-sum basis 
from a large number of firms. Replies were 
received from approximately 100 firms. An 
A.E.C. Contractor Selection Board evaluated the 
replies and qualifications of the interested firms 
and selected thirty-three firms or industrial 
teams which appeared best qualified to undertake 
the project. These thirty-three firms were invited 
to submit proposals for the design, construction 
and test operation of the prototype package 
reactor power plant. Eighteen proposals were 
received late in November 1954. The evaluation 
of the proposals from a standpoint of price, 
suitability of design, and responsiveness to other 
details of the invitation, resulted in the awarding 
of the contract to the then American Locomotive 
Company (now ALCO Products, Incorporated), 
of Schenectady, New York, in December, 1954. 
The contract price was shared by the A.E.C. 
and the Department of Defence. 

The major objectives to be accomplished by the 
APPR are: (1) to solve technical construction 
and operation problems associated with a reliable 
nuclear power plant; (2) to provide firm cost 
information, operating parameters and the engi- 
neering test data necessary to adapt the system to 
a remote location and to improve operating 
characterisitcs ; (3) to provide a training facility 
for troops and specialists who might eventually 
be required to operate and service such plants. 


REACTOR DESIGN 


In accordance with the present design the 
reactor will be operated at a heat rate of approxi- 
mately 10,000 B.Th.U. per second, and the 
generator will deliver 2105kW with the condenser 
cooling water at the conventional temperature 
of 70 deg. Fah. Since the average station services 
amount to 180kW, the net station output is 
1925kW, equivalent to an efficiency of 19} per 
cent. The basic shielding of the reactor is 
achieved by an iron-and-water layer shield. 


FUEL TRANSFER 
TUBE 
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work, 

As shown in Fig. 1 
the reactor design is a 
204in square with the 
corner elements removed 
in order to approximate 
a cylinder. There are 
forty plate fuel elements 
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of stainless steel and protect 





enriched uranium, 23in 
square and 22in in active 
length. Five control 
rods are employed, four 
of which are operated in 
unison as a shimming 
control. The fifth or cen- 
tral rod is used for close 
control in adjusting to the hourly variation of the 
reactor. All of these are operated without servo 
controls since the reactor has a high negative 
temperature coefficient and, hence, is highly 
stable. The reactive portions of the fuel elements 
are fitted with inlet and outlet end boxes, so that 
the overall fuel element length is nearly 3ft. As 
shown in Fig. 2, they are held in position by a top 
and bottom grid, both of which are supported 
from a diaphragm within the thermal shield, 
which, in turn, is supported by an internal flange 
in the upper portion of the pressure vessel. The 
core is contained within a-reactor vessel 4ft in 
diameter and 8ft Sin high. Cooling water is 
introduced immediately below the flange which 
supports the reactor and serves to direct the water 
to the entrance plenum chamber at the bottom 
of the reactor vessel. From the bottom the water 
flows upward through the fuel elements to the 
exit plenum chamber, from which the exit nozzle 
leads the water to the steam generator. When fuel 
is to be changed the reactor cover plate is removed 
after which the upper retaining grid can be re- 
moved, which exposes the fuel elements and the 
control rods. The well above the reactor is filled 
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with water at all times so that the fuel elements 
are always submerged at least 12ft. This 
depth of water provides enough shielding to pre- 
vent over-exposure of personnel working on the 
platform at the top of the tank during the short 
period that fuel elements are actually being trans- 
ferred. Fig. 2 indicates the fuel transfer tube with 
its inner end immediately above and to the left 
of the reactor vessel, communicating diagonally 
with the catch basin at the bottom of the spent 
fuel pit which is outside the vapour container. 
The fuel elements are passed one at a time through 
this transfer tube to the bottom. of the spent 
fuel pit and stored individually in holders in the 
bottom of the pit, which are provided to keep the 
fuel elements from assuming a critical geometry. 

Fig. 3 also shows the primary shield around 
the reactor, which consists of light layers of 
iron 2in thick in a water tank 47in thick radially. 
The resulting neutron attenuation is considered 
to be more than adequate for radiological safety 
purposes. The gamma attenuation of this shield 
is also sufficient to reduce the radiation leaking 
from the core to a level equal to that due to the 
primary coolant water in the pipes and steam 
generator. The additional shielding is accom- 
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Fig. 2—Sectional view of U.S. Army package power reactor showing reactor 


vessel and primary shield 


plished by the 7ft thick concrete lining of the 
vapour container, supplemented by an additional 
3ft outside of the vapour container in the operat- 
ing levels. This additional thickness reduces the 
radiation level in continuously occupied areas to 
values of the order of 20 per cent of the accepted 
maximum values. 

The control rod drive is situated below the 
reactor vessel, resulting in two important advan- 
tages. First, the rod actuating mechanism is 
completely independent of the cover plate ; 
hence, no possibility exists for opening of the 
pressure vessel to precipitate a nuclear incident 
by withdrawal of control rods. Secondly, the 
major part of the drive system is made more 
readily accessible for maintenance and adjust- 
ment. The control rod consists of a square, 
hollow basket structure into which removable 
fuel and absorber portions are inserted. Each 
of these two units is equal in length to the active 
length of the core. With this design, the con- 
sumable portions can be removed and replaced 
without disturbing the mechanical adjustments 
of the control rod drive system. Integral with the 
basket structure at its bottom end is a lin dia- 
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meter extension, machined to provide a rack. A 
pinion engages this rack and is driven by means 
of a shaft which brings the shaft seal well out to 
the side and into an area where the radiation 
intensity is low enough to ensure that induced 
activity is harmless. The seal itself is a labyrinth 
disc seal with clean water introduced near the 
inner end. A slow inward leakage of pure water 
occurs under a slight pressure differential between 
the pure water and the outside atmosphere. The 
existence of the buffer zone of pure water assures 
that no radioactivity leaks through the shaft seal. 
A magnetic clutch is used to obtain quick dis- 
engagement of the rod and drive motor so that 
the rod may be released to fall under the action 
of gravity. By minimising the rotating inertia, 
an acceleration of 3g is obtained despite the 
buoyant effect of the water displaced by the rod. 


STEAM GENERATING PLANT 


As shown in Fig. 3, in the primary cycle of the 
plant, 4000 gallons per minute of water are 
circulated through a closed loop consisting of the 
reactor and the steam generator with connecting 
piping. Water leaves the reactor at 450 deg. 
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Fig. 3—Simplified flow diagram of U.S. 


power-reactor plant 


Fah. and enters the steam generator, passing 
through U-tubes which are surrounded by 
the boiling water in the secondary circuit. The 
primary water is cooled to 431 deg. Fah. at full 
load, and after leaving the steam generator, is 
returned to the reactor by one of two ‘ canned 
rotor’ motor-driven coolant pumps. The Y- 
connection between the pump outlets is provided 
w.th a balanced swing check valve which remains 
in the closed position on the idle pump. A small 
back flow is provided, in order to prevent the 
‘*dead’’ leg from cooling more than 10 deg. 
below the operating leg. This prevents a “ slug ”’ 
of cold water from entering the reactor as a 
result of energising the stand-by pump. 

Pressure is maintained at the 1200 lb per square 
inch operating level in the primary coolant circuit 
by a steam pressuriser vessel containing two 
50kW heaters, which may be operated in incre- 
ments of 10kW. The units are controlled from 
individual thermostats so that, as surges in the 
primary system progressively depress the tem- 
perature, additional elements are taken into ser- 
vice to increase the rate of return to equilibrium. 
The pressure of 1200 Ib per square inch provides 
insurance against boiling in the reactor during all 
normal operations. The hottest surface metal 
temperature in the reactor is below the steam 
saturation temperature of 567 deg. Fah., even 
after allowing for the effect of some fouling of the 
transfer surfaces. 

Steam is formed in the steam generator shell 
at 200 lb per square inch absolute at full load. 
At the normal heat transfer rate in the steam 
generator the steam is superheated 25 deg. to 
reduce condensation in the last turbine stages. 
At decreasing loads, due to the constant primary 
coolant temperature, the temperature on the 
secondary steam side approaches 450 deg. Fah., 
so that at no-load steam will be generated at 
423 lb per square inch absolute. The turbine is 
designed for a 250 lb per square inch gauge inlet 
pressure, to provide operating margin for the 
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increased inlet pressures at partial loads. A 
pressure-reducing valve is provided which will 
throttle the steam to maintain a 250 Ib per square 
inch gauge line pressure as decreasing load 
causes the steam generator pressure to rise above 
250 lb per square inch gauge. A safety valve 
ahead of the pressure reducing valve protects the 
steam generator, and a safety valve following the 
pressure reducing valve protects the turbine 
against over-pressure. The steam generator and 
steam turbine are connected with a single 8in 
diameter carbon steel pipeline, which restricts 
line pressure drop to only 10 Ib per square inch, 
so that the full load turbine inlet pressure will be 
190 lb per square inch absolute. 

Steam from the turbine is exhausted to a 
deaerating surface condenser. Combined vertical 
hotwell and feed pumps are employed for the 
condensate return, thus avoiding the use of two 
sets of pumps. A steam-driven emergency pump 
is provided for feeding the steam generator during 
loss of electric power. In addition to the normal 
considerations, this pump is useful in keeping a 
load on the steam generator as a means of remov- 
ing decay heat from the reactor. The condensate 
is returned to the steam 
generator through the 
condensing side of the 
main condenser air 
ejector and the feed water 
heater, which at full 
load raise the temper- 
ature to 250 deg. Fah. 
The main source of heat 
for the latter unit is steam 
extracted from the turb- 
| ine at 35 lb per square 
= inch absolute, although 
some economy is 
achieved by using the 
steam from the make-up 
evaporator to supple- 
ment the extracted 
steam. Circulating water 
for the condenser and 
cooling water for auxili- 
ary services are taken 
from Gunston Cove on 
the Potomac River. A 
water pump well with 
dredged inlet has been 
built in the shallow cove to ensure a supply of 
water at all tide levels. Water is circulated by 
one of two motor-driven vertical submerged 
pumps. The circulating water is discharged 
from the condenser to a seal pit, in order to 
maintain as high a vacuum as practicable at the 
condenser water box. 
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WATER TREATMENT 


Water treatment in both the primary and 
secondary systems of the Army Package Power 
Reactor is important to the successful operation 
of the nuclear generating plant. The principal 
water system is the primary water system, which 
is demineralised and contains an excees of hydro- 
gen to deter corrosion. From the nuclear stand- 
point, the exceptionally high purity of the primary 
system water is necessary to reduce to a minimum 
any possible radiation hazard. From the mech- 
anical standpoint, impurities could eventually 
clog the many close-tolerance mechanisms in the 
system, and could cause difficulties if deposited 
on fuel elements. It is now well known that 
certain reactions are present under the influence 
of a high radiation source that are not a factor 
without radiation. ‘When water is subjected to 
radiation, it dissociates to form free oxygen and 
hydrogen. Under particular conditions of pH 
and the gases present, the formation of either 
ammonia or nitric acid also occurs. For these 
reasons, severe water-purity requirements were 
imposed in the primary system. It limits not only 
the amount of solids but also the quantity and 
type of gases to maintain stringent specifications. 

With continuous purification of a portion of the 
primary water in the APPR, the total solids con- 
tent is maintained at a maximum of 2 p.p.m. The 
water requiring purification is referred to as 
blow-down. This blow-down is taken from the 
primary loop downstream from the steam genera- 
tor at about 431 deg. Fah., and the pressure is 
reduced to 100 lb per square inch absolute by a 
throttling valve. The blow-down water is then 
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passed through one of two mixed-bed demineral- 
isers, where most of the impurities are purged. 
It is then collected in a stainless steel tank and 
from there recirculated to the primary loop by the 
make-up pumps. These pumps also supply water 
to the control rod seals. 

The most significant difference between the 
equipment of a conventional power station 
and a nuclear plant is the boiler. Should 
a tube failure or a leak occur, radioactive 
primary water will enter the secondary 
system and cause a potential radiation hazard 
to the operating personnel. Therefore, the 
need for the treatment of the secondary water in 
a nuclear system to prevent the corrosion of the 
boiler tubes is more pronounced than in a con- 
ventional system. To maintain the high purity 
of the primary water, the APPR employs a stain- 
less steel generator ; this has the disadvantage 
of magnifying the possibility of chloride stress 
corrosion from secondary water. Despite the 
fact that chloride concentration in the boiler 
may be low, concentration cells may be formed in 
the crevices. Most investigators agree that chlo- 
ride stress corrosion cannot occur unless oxygen 
is present and, although the threshold amounts of 
either oxygen or chlorides have not been defined, 
it is reported that even trace amounts of oxygen 
are sufficient to favour such corrosion. Chloride 
control imposes severe restrictions on the con- 
struction and operation of the secondary system. 
The chloride concentration at the APPR has 
been established at 0-5 p.p.m., and with a nominal 
blow-down rate of | per cent, the feedwater must 
not exceed 0-005 p.p.m. of chloride. 

The only make-up water required after start-up 
of the system is that needed to replace blow-down 
and unaccountable leakage. Make-up water is 
prepared from Fort Belvoir service water, which 
has a hardness of 45 p.p.m. as CaCO, and 85 
p.p.m. dissolved solids, of which 8-5 p.p.m. are 
chlorides. This water is used principally as feed 
for the evaporator. The distillate from the 
evaporator does not exceed a total solids content 
of | p.p.m., of which chloride content is about 
10 per cent. The distilled water from the evapor- 
ator is stored in a 5000 gallon tank, and used as 
make-up for the primary and secondary systems, 
as coolant for the primary circulating pumps, 
coolant for shield water and in the spent-fuel 
pit. The make-up water for the primary system 
is processed through demineralisers before use. 
Ordinary power station practice is employed in 
the use of chemicals to control the secondary 
water systems. A deaerating hotwell produces 
water with 0-003 cubic centimetres of oxygen per 
litre, and to reduce this amount further, hydrazine 
phosphate and morpholine are added to the boiler 
feed. The spent fuel pit contains about 16,000 
gallons of water that may become dirty, cloudy 
or contaminated with algae. To alleviate this 
problem, the water is circulated periodically 
through a diatomaceous earth filter. 


(To be continued ) 


Design for 133MW Atomic Power 
Station 


THE Babcock and Wilcox Company, of New 
York, has made public its design for a 
nuclear steam generating system which would 
satisfy the requirements of electric utility com- 
panies of foreign nations, who are in the 
market for atomic power stations. As described 
to a group of sixty European industrialists and 
government officials during a recent visit to the 
firm’s nuclear facilities plant at Lynchburg, 
Virginia, the pressurised water reactor design 
developed is suitable for a utility plant of about 
133MW electrical capacity. Using thermal 
energy generated by fuel elements containing 
slightly enriched uranium, the nuclear plant 
would produce nearly 2,000,000 Ib of steam per 
hour to drive a turbo-generator set. It was also 
indicated that the steam generating capacity and 
electrical output of the plant might be increased, 
if desired, by means of a steam superheater 
burning conventional fuels. 

The proposed reactor uses light water as the 
moderator and transfer heat medium between 
the fuel elements and a steam raising heat 
exchanger, 
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Personal and Business 


Appointments 


Mr. G. B. PARTRIDGE has been appointed develop- 
ment officer of William Mills, Ltd., Wednesbury. 


Mr. W. R. WINFIELD has been appointed technical 
sales manager of Towler Brothers (Patents), Ltd., 
Rodley. 


LORD BRABAZON OF TARA has been elected president 
of the Radio Industry Council in succession to Sir 
Edward Appleton. 


THE DRAYTON REGULATOR AND INSTRUMENT COM- 
PANY, Ltd., has announced that Mr. W. A. Flint has 
joined its sales promotion department to handle 
publicity. 

THE BritisH STEEL CASTINGS RESEARCH ASSOCIA- 
TION has announced that Mr. Russel H. Brown has 
joined its research staff as a senior investigator in the 
plant engineering section. 


Mr. N. G. BAssetT SMITH, who has been promoted 
to the post of general manager of the Dunlop com- 
positions division, will take charge of the company’s 
new factory between Fort Dunlop and Castle 
Bromwich. 


CANADIAN PaciFic RAILWAY COMPANY has an- 
nounced that Mr. L. B. George has been appointed 
chief of motive power and rolling stock. Mr. W. D. 
Dickie has been appointed assistant chief of motive 
power and rolling stock. 


THE MINISTER OF TRANSPORT AND CIVIL AVIATION 
has appointed Mr. Laurence J. Culshaw, F.C.A., 
and Mr. Jocelyn F. T. Nangle, F.C.A., to be auditors 
of the accounts of the British Transport Commission 
for the year ending December 31, 1957. 


Mr. EpMuND Bruce BALL has been appointed 
managing director of The Lilleshall Company, Ltd., 
Nr. Oakengates, Salop, and of its subsidiary com- 
panies. He succeeds the late Mr. Alexander Oxley, 
and will assume his duties on October 1, 1957. 


WapkINn, Lid., Leicester, has announced the 
appointment of two technical representatives. Mr. 
H. D. Kettle will cover the Birmingham, West Mid- 
lands, South Wales and South-West England area. 
Mr. J. O. Fisher will cover the East Midlands and 
East Riding of Yorkshire area. 


THE UNITED STEEL COMPANIES, Ltd., announces 
that Mr. L. Webster has been appointed production 
manager (engineering) of Distington Engineering 
Company, Ltd. Mr. Colin Scott has been appointed 
personnel manager of Distington Engineering Com- 
pany, Ltd., in succession to Mr. J. P. Pearson who 
has joined the department of operational research and 
cybernetics of the United Steel Companies, Ltd., as a 
specialist on labour relations. 


Business Announcements 


SPENCER-BONECOURT-CLARKSON, Ltd,, states that 
it has moved to 28, Easton Street, London, W.C.1 
(telephone : Terminus 7466). 


W. H. BirD AND Sons, Ltd., Bristol, states that it 
has opened a London office at 44, Tower Hill, London, 
E.C.3 (telephone : Royal 1461). 


CANADIAN PACIFIC RAILwAy COMPANY has an- 
nounced that Mr. F. A. Benger, chief of motive power 
and rolling stock, has retired after serving the company 
for forty-six years. 


MILLs SCAFFOLD ComPANy, Ltd., states that it has 
concluded an agreement whereby its range of scaffold 
fittings will be manufactured under licence and mar- 
keted in Spain by Andamiajes Mills S.A. (Amillsa), 
Hermosilla 19, Madrid. 


THE BENSON-LEHNER CORPORATION of Los ‘Angeles 
announces that its new British subsidiary—Benson- 
Lehner (G.B.), Ltd.—has taken over many of the 
functions of Benson-Lehner’s British division, at 12, 
Bargate, Southampton. The new company will 
continue the supply and maintenance of a wide range 
of scientific data processing equipment, including 

ysers for strip chart records and cine film, auto- 
matic graph plotters. 


Contracts 


THE GENERAL ELECTRIC CoMPANY, Ltd., has been 
awarded a contract by the U.K. Atomic Energy 
Authority for a large part of the design and con- 
struction of a Zero Energy Assembly for a new type of 
gas-cooled reactor. It is intended to build this 
equipment at the Authority’s proposed new research 
station at Winfrith Heath. This Zero Energy 
Assembly is the first stage in the development of a 
high temperature reactor system in which fuel tem- 
peratures will be raised well above those possible in 
present designs. The resultant higher gas temperature 


should enable electricity to be produced more 
efficiently by conventional steam turbo-generator 
plant or possibly by gas turbines. The Zero Energy 
Assembly willbeused primarily to examine the nuclear 
properties of the system and to verify design calcula- 
tions before proceeding to a power reactor. It is so 
designed that the nuclear reactions will take place at a 
very low rate and very little external radiation or heat 
will be produced. 


METROPOLITAN-VICKERS ELECTRICAL ExporT Com- 
PANY, Ltd., has received an order from the Electricity 
Supply Commission of South Africa for two 60MW 
turbine-generator sets and associated condensers and 
feed-water heating equipment, for a new extension to 
Umgeni power station, about 10 miles north-west of 
Durban. The first generating set is due for delivery 
in February, 1960, and the second in February, 1961. 
The turbine-generators will be manufactured at the 
Metropolitan-Vickers Trafford Park Works and the 
feed-water heating equipment at the M.-V. Germiston 
works, ; Glasgow ;_ steam condensers will be to 
Metropolitan-Vickers design, the condenser shells 
being made in South Africa. The turbines will be 
conventional two-cylinder machines, with inlet steam 
at 600 lb per square inch gauge, 850 deg. Fah. The 
generator rotors will be direct air cooled, air being 
circulated by integral fans through the slotted copper 
windings. 


THE CENTRAL ELECTRICITY AUTHORITY has placed 
contracts during the past month for power stations, 
transforming stations and transmission lines amount- 
ing in the aggregate to £7,761,400. The principal 
contracts include: Drakelow “‘B” power station, 
Burton-on-Trent, foundation extension, M. J. Gleeson 
(Contractors), Ltd.; Spondon “ H” power station, 
near Derby, structural steelwork, Edward Wood and 
Co.,Ltd.; Skelton Grange “‘B” power station, Leeds, 
one 120MW turbo-generator and feed water heating 
plant, C. A. Parsons and Co., Ltd., and condensing 
plant, G. and J. Weir, Ltd.; Padiham “B’” power 
station, near Burnley, two 120MW reheat boilers 
Babcock and Wilcox, Ltd.; Rheidol hydro-electric 
scheme, accessroadsand preliminary works, Sir Alfred 
McAlpine and Sons, Ltd.; Carrington—Old Hall Road 
and Portishead—Churchill/Bridgwater and the North- 
fleet power station, 132kV overhead lines, W. T. 
Henley’s Telegraph Works Company, Ltd.; Belvedere 
sub-station, near Erith, 132kV, 3-3kV and auxiliary 
cables, British Insulated Callender’s Cables, Ltd.; 
Yarmouth substation, 132kV switchgear, Metro- 
politan-Vickers Electrical Company, Ltd.; Southport 
substation, two 60MVA, 132/33kV_ transformers, 
Ferranti, Ltd.; Hams Hall—Melksham, 275kV over- 
head line, British Insulated Callender’s Construction 
Company, Ltd., and Tilbury—Basildon, 132kV over- 
head line, J. L. Eve Construction Company, Ltd. 


Miscellanea 


SMALL BENCH Press.—An air-operated bench 
press made by Kerry’s (Engineering Company), Ltd., 
Grange Road, Leyton, London, E.10, has a capacity 
of 4 to 14 tons, working on an air line pressure of 
701b per square inch. It has an open height of 44in 
with an adjustment of 4in ; its stroke is 14 'n. The 
press is suitable for blanking, riveting, piercing or 
broaching operations, and can be supplied with foot, 
hand or guard operation. 


GENERATING SETS AND Power Packs.—Henry 
Meadows, Ltd., has introduced a new range of 
generating set equipment, together with a scheme of 
standardised parts and extensive interchangeability. 
The scheme reduces these multi-purpose sets to three 
basic denominations and the complete range is based 
on the company’s six power units with outputs from 
22kW to 161kW in the generating set range and from 
36 to 270 b.h.p. for power packs. 


SHELL ROOF CONSTRUCTION IN TIMBER.—A descrip- 
tion of an anticlastic shell roof built in timber at 
Wilton, near Salisbury, was published in our issue 
of July 26. The roof consists of three layers of 
boarding, and we stated that ‘“‘ the lower and middle 
layers adhere with Bostick.”’ In fact, the edges of the 
bottom layer were fixed with ordinary metal staples, 
such as are used for fixing paper together, the machine 
used being called a “‘ Bostitch.” 


RADIO COMPONENT SHOW, 1958.—The fifteenth 
annual Radio Component Show, organised by the 
Radio and Electronic Component Manufacturers’ 
Federation, is to be held at Grosvenor House and 
Park Lane House, London, W.1, from April 14 to 
April 17, 1958. Admission (from 10 a.m. to 6 p.m. 
daily) is by invitation only and applications for tickets 
should be made to the Secretary, Radio and Electronic 


Component Manufacturers’ Federation, 21, Tothill 
Street, London, S.W.1 


PROBLEMS OF AIRCRAFT PRODUCTION.—The sixth 
annual conference on Problems of Aircraft Produc- 
tion, promoted by the Southampton Section of the 
Institution of Production Engineers, will again be 
held at the University of Southampton on January 2 
and 3, 1958. The theme will be ‘‘ U.S. and U.K. 
Practice.” The conference will be opened by the 
presentation of the third Lord Sempill paper, which 
will be given by Mr. Boyd K. Bucey, assistant to vice- 
president, manufacturing, the Boeing Airplane 
Company. 

WILLINGTON “ B’’ Power STATION.—The Central 
Electricity Authority has received the consent of the 
Minister of Power to the extension of Willington 
power station, Repton, Derbyshire, by the installation 
of two 200MW turbo-generators and two 200MW 
reheat boiler units in the “‘ B’’ section. Each boiler 
will have a capacity of 1,400,000 Ib of steam an hour. 
In Willington ‘“‘ A ’’ station, now under construction, 
there will be four 100MW turbo-generators, each 
served by a single boiler with a capacity of 830,000 Ib 
of steam an hour. 


THREADING MAcHINES.—An addition to the 
‘*MB”’ series of threading machines made by 
Maiden and Co., Ltd., Cheshire, is the ‘‘ Double- 
Four ’’ machine, which has more heavily built head- 
stock and is designed to thread bar up to 3in diameter 
in tough materials. It is driven by a 5 h.p. motor 
and has nine spindle speeds from 12} to 104 r.p.m., the 
maximum saddle traverse being 39in. As in other 
machines in the series, die head release is automatic 
at the end of a predetermined threading length on the 
stock ; and the head can be closed either by a hand 
lever or automatically through the rearward move- 
ment of the saddle. The work is gripped by a self- 
centring vice fitted with interchangeable grips. 
Landis die heads are fitted as a standard on the 
machine, but other types can be used if required. 


IRRADIATED POLYTHENE COAXIAL R.F. CABLES AND 
EQUIPMENT WirES.—We learn that British Insulated 
Callender’s Cables, Ltd., is manufacturing some types 
of small coaxial radio-frequency cables insulated with 
irradiated polythene. The polythene insulation is 
irradiated to reduce greatly deformation of the core 
during soldering, but otherwise these cables are of a 
standard construction. Although the power factor 
is slightly increased, other electrical characteristics 
are virtually unimpaired, and the cables are recom- 
mended for normal radio frequency applications at 
frequencies up to 200 Mc/s. In addition, irradiated 
polythene equipment wires with improved soldering 
properties are now available, together with a similar 
wire, which is also satisfactory for continuous opera- 
tion up to 100 deg. Cent. The latter wire may also be 
operated at 120 deg. Cent. for 1500 hours and for 
shorter periods (approximately one hour) up to 250 
deg. Cent., provided that care is taken to ensure that 
the insulation is not placed in contact with bare 


copper. 


Mr. RONALD BRowN.—We record with regret the 
death of Mr. Ronald Brown, the deputy chairman and 
managing director of Scotts’ Shipbuilding and Engi- 
neering Company, Ltd., Greenock, which took place 
at his home Dornoch, Bridge of Weir, after a short 
illness on August 12. Mr. Brown, who was sixty-six 
years of age, served his apprenticeship with Scotts’ 
and he returned to the company after service in the 
first world war and after gaining experience On 
Tyneside. He became engineering manager in 1941, 
director and general manager four years later and 
in 1950 was made deputy chairman and managing 
director. 


W. R. OATEN.—A wide circle of engineers asso- 
ciated with railways in India during the past twenty- 
five years or so will hear with sincere regret of the 
death of Mr. W. R. Oaten on August 9 last at the age 
of sixty-six years. Mr. Oaten was educated at Eveswell 
School, Newport, Mon., and the Newport Technical 
School, and began his career at the Uskside Engineer- 
ing Company, Ltd. In 1922 he went to the Newcastle 
on Tyne works of Armstrong Whitworth and Co., 
Ltd., where he eventually became progress engineer 
in the locomotive department. He began his associa- 
tion with the Indian railways in 1927, when he became 
assistant works manager at Golden Rock, Trichino- 
poly, of the South Indian Railways. In 1940 he 
became deputy chief mechanical engineer and six 
years later acting chief mechanical engineer. During 
the war years Mr. Oaten was closely concerned with 
the manufacture of munitions and aircraft components 
in India, and was awarded the O.B.E. for his services. 
After his retirement in 1947 he joined the staff of Sir 
Bruce White, Wolfe, Barry and Partners, and later in 
1949 he became Assistant Editor (Mechanical) of our 
contemporary Railway Gazette. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
hancery Lane, W.C.2, 3s. 6d. each. 


POWER TRANSMISSION 


780,038. October 18, 1954.—SEALING GLANDS FOR 
ROTATING MACHINES, Metropolitan-Vickers Elec- 
trical Company, Ltd., St. Paul’s Corner, 1-3, St. 
Paul’s Churchyard, London, E.C.4. (Inventors: 
Leonard Ellis Benson and Thomas Raine.) 

The invention is concerned with effecting gas sealing 
in steam turbines, gas turbines and generators. The 
invention comprises a labyrinth gas gland between 
relatively rotating parts in which one or both of the 
parts liable to rub against each other are of a sintered 
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metal. Sintered forms of iron should be satisfactory 
for gland materials operating temperatures up to 
750 deg. to 850 deg. Fah., but for higher temperatures, 
where greater resistance to oxidation may be neces- 
sary, other sintered materials would be preferred— 
for example, sintered nickel containing graphite or 
sintered alloys such as_nickel-chromium, nickel- 
cobalt, nickel-cobalt-chromium, or such alloys con- 
taining graphite. The drawing shows an example in 
which sealing is effected between a rotating shaft A 
and a stationary casing B, which may, for example, 
be the casing of a turbine. Gland segments of sintered 
metal C are supported in grooves D in the casing B. 
The gland segments are shown with sharp edges E. 
Leaf springs F hold the segments C downwards 
towards the shaft. With metals as used hitherto 
when rubbing occurs the metal melts and in the case, 
for example, of a gas turbine, this will allow escape 
of the hot gases and the heat may cause distortion 
of the shaft. A sintered metal, on the contrary, will 
wear sufficiently to avoid rubbing, but not sufficiently 
to cause escape of the gases.—July 31, 1957. 


780,094. February 17, 1955.—TuHRust BEARINGS, 
The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 
(Inventor : John Albert Herd.) 

The invention is concerned with the lubrication of 
thrust bearings, particularly those for large vertical 
shaft hydro-electric generators, or pump motors. 
As shown in the drawing, the rotating ring or runner 
A is fixed to the shaft B through a thrust collar C, and 
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is provided with a number of radial oil ducts D. The 
thrust bearing surface consists of the area between the 
runner A and a stationary ring made up of a number 
of Michell pads E supported on the base F of the 
bearing housing. The oil reservoir is defined by the 
base F, an upstanding wall G closely surrounding the 
shaft B, and an outer wall H. It comprises an inner 
chamber J between the wall G and the bearing and an 
outer chamber K between the bearing and the wall H 
in which are housed the cooling coils ZL. A number 
of blades M constituting a radial impeller are mounted 
on a cylinder N. These blades are mounted above 
the plane of the bearing surface of the pads E and 
adjacent to the inner ends of the oil ducts D. The 
cylinder N extends downwards to the bottom of the 
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inner oil chamber J. At their outer ends the oil ducts 
D are threaded to receive nozzles, by which the sizes 
of the orifices can be varied to suit differing operating 
conditions. The circulation of oil through the bearing 
is shown by arrows in the drawing. As the runner A 
rotates the oil will be drawn up by the centrifugal 
pumping action from the chamber J through the ducts 
D with the assistance of the blades M, and passes 
out through the nozzles into the chamber K. After 
passing through the cooling coils LZ it reaches the 
spaces between the pads E and lubricates the babbitted 
bearing surfaces O, the oil passing back to the chamber 
J.—July 31, 1957. 


780,057. November 22, 1955.—TorRQUE-LIMITING 
CoupLincs, Kurt Schroter, 3A, Strassen, Her- 
kenrath bei Bergisch-Gladback, Germany. 

According to the invention there is provided a 
torque-limiting coupling with rollable drive bodies 
displaceable parallel to the axis of the coupling 
against spring pressure and serving for transmitting 
motion between two coupling members. The first 
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of the coupling members is constructed as the internal 
ring of an inclined bearing employing rollable bodies, 
on which bearing the second coupling member is 
rotatably carried and axially supported, and the drive 
bodies provide positive connection by engaging in 
depressions in part of one of the coupling members. 
As will be seen from the drawing, the adjustable projec- 
tion A is formed by a flange projection on a splined 
shaft spigot B to which an internal part or hub C 
of the coupling is secured. The plate spring D presses 
spherical rolling drive bodies E into depressions in an 
annular plate F, and simultaneously holds the bodies 
in the guide bores in a flange projection G on the 
coupling hub C. The plate F forms the external 
ring of a ball bearing H and is bolted to an articulated 
fork J. The ball bearing H supports the plate F 
and hub C against all mutual axial and radial forces, 
and allows the plate and fork to be rotated as desired 
in relation to the hub. The ball bearing is externally 
closed by a seal K. An elastic oil-resisting protective 
cap L with two sealing lips is inserted between the 
peripheral edges of the plate spring D and the annular 
plate F, and surrounds the projection G and externally 
seals the balls E. The running track for the balls E 
diagrammatically illustrated in the lower view, is 
arranged concentrically with the axis of the shaft, and 
is provided with depressions. This ensures longer life 
for the annular plate F, because the balls have a 
large area of contact, and end pressure on the abut- 
ment is small. The running track can be so con- 
structed that the balls have an abutment in one direc- 
tion of movement only. This causes a freewheel 
action, which is very immportant for a number of 
agricultural machines with rapidly rotating parts. 
If, for example, a winch or drum in an agricultural 
machine is accelcrated to high speed, and the speed 
of the driving shaft subsequently falls, very heavy 
stresses arise in the transmission members, and this 
is avoided by the construction of the track described. 
—July 31, 1957. 


RAILWAY ENGINEERING 


780,192. March 30, 1954.—INsIDE-STEAM, PISTON- 
Type ENGINE SLIDE VALveESs, Curt 'Garbe, 
Sen., 44, Fanningerstrasse, Berlin-Lichtenberg, 
Germany. 

According to the invention there is provided an 
inside-steam piston slide valve, comprising at least 
two groups of piston rings on either head near the 
steam controlling edges. Each head carrying the 
piston rings consists of two separate components 
which are normally tightly held together under the 
pressure of the incoming steam, but which, on idling 
of the engine, are separated by a spring so that the 
ports of both cylinder end spaces are then put into 
communication with the slide valve steam chamber 
by apertures extending through each of the inner of 
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the components. The drawing shows in the upper 
half the parts in position under steam pressure and in 
the lower half the parts relieved of steam pressure. 
The annular valve heads consist of the separate 
components A and B, each carrying groups of piston 
rings C and D near the steam controlling edges E and 
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F on either side of the slide valve. When the steam 
enters the steam chamber the two components are 
tightly pressed together, as indicated in the upper 
portion of the drawing. The pressure of the steam 
acts on the annular area provided between the 
periphery of the inner piston-valve component 
B and the sealing surface between the piston 
valve components. With the steam shut off, 
i.e. when running idle, the two component parts A 
and B, by the interlocated spring G, are moved apart 
and the valve becomes as indicated in the lower 
portion of the drawing. The pressure equilibrium 
is now established across ports H and J for each 
end of the cylinder and across the apertures K 
of the inner component B with the slide valve steam 
chamber. The device has been designed with a view 
to securing a full pressure for holding the two com- 
ponent parts of the valve together even with a high 
rate of cut-off, by dimensioning the annular area 
sufficiently large. The spring G is strong enough to 
hold the body of the valve in neutral position when 
idling to avoid any knocking even at high speeds and 
in spite of forces exerted by the reciprocating masses. 
In the drawing the component parts A have annular 
sealing surfaces projecting from their inner surfaces 
with which co-operate sealing surfaces on the com- 
ponent parts B.—July 31, 1957. 


779,534. November 11, 1954.—REsILIENT RAIL 
SPIKES, Erwin Wirsing, Parkstrasse 22, Schonberg, 
Tauns, Germany. 

In the drawing, a rail A rests with its flange B on a 
sleeper C. The shanks D and E of a resilient rail 
spike are arranged directly adjacent the rail flange B 
in holes F in the sleeper C. The spikes are made 
by folding a metal strip so that the shanks are formed 
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by a double thickness of the strip. At their upper 
ends, the shanks D and E are connected by a common 
web or arm G which extends parallel to the rail and 
serves as an abutment for the rail flange B and also 
limits the penetration of the shanks into the sleeper. 
The web G rests on the upper surface of the sleeper C, 
when the spike is fully inserted, the spike being then 
correctly stressed. The securing of the rail to the 
sleeper is effected by the ends of the strip, each of 
which forms a curved spring portion at the upper 
end of a shank, these portions J engaging obliquely 
over the rail flange. Other designs are also shown in 
the specification.—July 24, 1957. 


BLOWERS AND COMPRESSORS 


780,463. November 21, 1955.—MULTI-STAGE CENTRI- 
FUGAL COoMpPREsSORS, Sulzer Fréres, Société 
Anonyme, Winterthur, Switzerland. 

In a multi-stage centrifugal compressor according 
to the invention, in at least a part of the series of 
stages the leading runners are made of a material 
the heat resistance of which is less than that of the 
material of which the succeeding runners are made. 
The invention is of particular value where a high 
pressure ratio is achieved by the compressor and high 
temperatures are thus produced in the later stages. 
In one form the leading runners are made of an alloy 
containing predominantly aluminium and the succeed- 
ing runners of grey cast iron of a tensile strength of 
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20 kg to 100 kg per square millimetre. In another 
form the leading runners may be made of a copper- 
aluminium alloy and the succeeding runners of grey 
cast iron with an addition of nickel, whilst in a third 
form the leading runners may be made of a silicon- 
aluminium alloy, and the succeeding runners of cast 
steel or fabricated steel plate. A drawing accompany- 
ing the specification (not reproduced herewith) shows 
by way of example a longitudinal section of a six-stage 
centrifugal compressor. The runners of the four 
leading stages are made of a silicon-aluminium alloy, 
and those of the succeeding stages of grey cast iron 
with an addition of nickel. When used for sucking 
water in paper-making machines this particular com- 
pressor produces a pressure ratio by which a tem- 
perature of over 100 deg. Cent. is experienced in the 
two final stages, whereas the temperature in the lead- 
ing stages remains below that value.—July 31, 1957. 





Technical Reports 


Microdébitmétre a Perte de Charge D.F.G. By F. 
Debeauvais, R. Feidt and C. Gebel. Publications 
Scientifiques et Techniques du Ministére de 1’Air, 
No. N.T. 64. Service de Documentation et d’Informa- 
tion Technique de ]’Aéronautique, Magasin C.T.O., 
2, Avenue de la Porte d’Issy, Paris (iS5e). Price 
Fr. 400.—The study describes a novel design of flow- 
meter covering a range of up to a few cubic centi- 
metres per second. The instrument uses the pressure 
loss in a long capillary, under conditions of laminar 
flow, applying the corrections required for obtaining 
absolute measurements of great precision. 


Recherches Théoriques et Expérimentales sur Les 
Mouvements des Liquides Pesants Avec Surface Libre. 
By A. S. Apté. Publications Scientifiques et Tech- 
niques du Ministére de l’Air, No. 333. Service de 
Documentation et d’Information Technique de 
l’Aéronautique, Magasin C.T.O., 2, Avenue de la 
Porte-d’Issy, Paris (15e). Price Fr. 1450.—The 
first part of the report deals with the limiting 
case of a single wave. Using conformal representa- 
tion, an approximate solution is developed, which is 
shown to involve but a small error, better than that 
of the classical McCowan formule and sufficient for 
all applications. In the second section the author 
analyses in detail the kinematics of the three-link 
wave generator. Applying the linear theory of 
Havelock-Biésel, he calculates amplitude and phase 
of successive harmonics of the fundamental wave. 
In the last section, which is the most important one, 
the recent results of McNown regarding linear sinu- 
soidal oscillation of the free surface, are extended. 
Agreement with experiment is shown to be good. 


La Rénovation de la Souffierie S3 du Service 


Technique Aéronautique. By R. _ Lecardonne. 
Appendix: Calcul Aérodynamique d’une Helice 
Ventilateur. By M. Gruzon. Publications Scienti- 


fiques et Techniques du Ministére de l’Air, No. 
B.S.T. 119. Service de Documentation et d’Informa- 
tion Technique de |l’Aéronautique, Magasin C.T.O., 
2, Avenue de la Porte-d’Issy, Paris (15e). Price 
Fr. 1300.—At the time of its being put into service 
in 1920. the ‘“‘ S3”’ wind tunnel of the Service Tech- 
nique Aéronautique of the French Air Ministry had 
been one of the largest and fastest in the world. 
Built entirely of reinforced concrete, it was equipped 
with a 1000 h.p. fan, which was able to generate an air 
speed of 80m per second in the 3m diameter test 
section. After the defeat of 1940, all the equipment 
was removed by the Germans and only the shell 
remained. Because of its robust structure and its 
central situation, it was decided after the war to put 
it back into commission. In 1946 it was completely 
re-equipped with a 500 h.p. motor, giving it a speed 
of 60m per second in the test section. After 1951 
it was modernised, brought up to 2000 h.p., and 
improved aerodynamically. The present monograph 
describes those developments. 


Measurements of the Thrust Produced by Convergent- 
Divergent Nozzles at Pressure Ratios up to 20. P. F. 
Ashwood, G. W. Crosse and Jean E. Goddard. 
A.R.C. Current Paper No. 326., H.M. Stationery 
Office. Price 3s. 6d.—In continuation of a previous 
investigation, tests have been made on a series of 
convergent-divergent nozzles having an included 
divergence angle of 20 deg. to obtain performance 
data at pressure ratios applicable to jet engines 
operating in the flight speed range M=2 to M=3. 

A new test technique has been used which, by 
utilizing the ejector action of the jet from the test 
nozzle to reduce the exit pressure, enables the range 
of pressure ratios obtainable across the nozzle to be 
extended threefold. This technique, which has proved 
simple to apply and control, is described in detail. 

The tests have shown that, as would be expected, 
the maximum thrust coefficient falls slightly with 
increasing design pressure ratio, the decrease amount- 
ing to about 1-2 per cent as between nozzles designed 
for pressure ratios of 10 and 25. This is shown to be 
in reasonable agreement with the calculated skin 
friction loss. 

An empirical formula has been deduced for pre- 
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dicting the kink point, that is the lowest pressure 
ratio at which the shock system lies wholly beyond 
the nozzle exit plane. This formula supersedes that 
given in the report of the earlier tests which was based 
on a limited range of design and test pressure ratios 
and which could not confidently be extrapolated 
beyond the test limits. 


An Empirical Analysis of the Planing Lift Charac- 
teristics of Rectangular Flat Plates and Wedges. P. 
Ward Brown, B.Sc., of Short Brothers and Harland, 
Ltd. Reports and Memoranda No. 2998. H.M. 
Stationery Office. Price 7s.—The fluid flow about 
planing plates and wedges is briefly described and 
discussed, and on the basis of theoretical and physical 
considerations of this flow empirical formul# are 
presented for the lift developed by these planing 
surfaces. The formule are mutually compatible 
and cover the whole range of planing of zero and finite 
deadrise surfaces including the chine-dry and chine- 
wet conditions. The lift formule are extensively 
compared with experimental data, over a range of 
trim angles from 2 deg. to 30 deg. and deadrise angles 
from 0 deg. to 40 deg., and very good agreement 
obtained. 

The analysis confirms the existence of an effective 
critical wetted length for all the planing surfaces 
studied and shows that the wave-rise about planing 
wedges is an irrelevant feature of the flow. 

The formule are thought to be of such a nature 
that they may form the foundation for the lift pre- 
diction of more complex planing surfaces than are 
dealt with here. 





‘Launches and Trial Trips 


R.M.S. Darwin, cargo-passenger ship ; built by 
the Goole Shipbuilding and Repairing Company, 
Ltd., for the Falkland Islands Company, Ltd.; length 
between perpendiculars 220ft, breadth 40ft, depth 
moulded 17ft 6in, deadweight 1090 tons, speed 12 
knots ; 36 passengers ; triple-expansion machinery, 
cylinder diameters 17in, 274in and 45in by 30in 
stroke, steam supplied at 200 1b per square inch by 
two boilers. Trial, June 14. 


DUuLWICH, raised quarter deck collier ; built by 
Hall; Russell and Co., Ltd., for the South Eastern 
Gas Board ; length between perpendiculars 261ft 6in, 
breadth moulded 39ft 4in, depth moulded 18ft 6in, 
deadweight 2835 tons; three holds, electric deck 
machinery ;_ British Polar diesel engine, eight 
cylinders, 1150 b.h.p. at 225 r.p.m. Launch, June 24. 


KING CHARLES, cargo ship; built at Belfast by 
Harland and Wolff, Ltd., for the King Line, Ltd.; 
length overall 467ft, length between perpendiculars 
435ft, breadth moulded 59ft, depth moulded to 
shelter deck 39ft 9in, deadweight 9500 tons ; two 
complete steel decks, four main cargo holds, one 
50-ton, one 25-ton, four 10-ton, and six 5-ton 
derricks, electric winches; three 125kW_ diesel- 
driven generators ; Harland and Wolff - B. and W. 
single-acting, four-stroke diesel engine, six cylinders, 
740mm diameter by 1500mm stroke, 115 r.p.m. 
Trial, June 25. 





Forthcoming Engagements 


Secretaries of Institutions, Societies. &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the TIME and PLACE at which the meeting is 
to be held should he clearly stated. 


meeting. 


ENGINEERING, MARINE, WELDING AND NUCLEAR 
ENERGY EXHIBITION 


Thurs. to Thurs., Aug. 29 to Sept. 12.—Olympia, Hammersmith 
Road, London, W.14, open daily 10 a.m. to 6 p.m., Fridays 
10 a.m. to 8 p.m. 


ENGINEERS’ GUILD 


Fri., Sept. 20.—S. WALES AND MONMOUTHSHIRE BRANCH : Old 
Arcade Inn, Church Street, Cardiff, Luncheon, 12.45 p.m. 
Thurs., Sept. 26.—METROPOLITAN BRANCH : Caxton Hall, Caxton 
Street, Westminster, London, S.W.1, Annual General Meeting, 
Discussion on “‘ The Aims and Future Policy of the Guild,” 

6 p.m. 


INCORPORATED PLANT ENGINEERS 


Tues., Sept. 3.--LONDON BRANCH’: Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, “‘ Maximum 
Demand and Power Factor and their Effect on the Electricity 
Tariff,’ T. A. Williams, 7 p.m. 4% EDINBURGH BRANCH : 25, 
Charlotte Square, Edinburgh, Members’ Evening, 7 p.m. 

Wed., Sept. 4.—LEICESTER BRANCH : Bell Hotel, Leicester, ‘‘ The 
Painting of Buildings,’’ R. Woodwards, 7 p.m. 

Mon., Sept. 9.—DUNDEE BRANCH: Mathers Hotel, Dundee 
“* Variable-Speed Drives with Voltage Regulation Equipment,”’ 
7.30 p.m. ye MERSEYSIDE AND N. WALES BRANCH: The 
Blossoms, City Road, Chester, ‘‘ The Cost Accountant and the 
Plant Engineer,’’ R. G. Hall and B. J. Willson, 7.15 p.m. 

Tues., Sept. 10.—MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, Chairman’s ‘‘ At Home,”’ 7.15 p.m. 

Wed., Sept. 11.—W. BraNcu : Grand Hotel, Bristol, ‘‘ Fire Pre- 
vention in Industrial Buildings,’’ 7.15 p.m. 
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Thurs., Sept. 12.—GLASGOW BRANCH : Scottish Building Centre, 
Glasgow, “* The Design and Application of Rotary and Recipro- 
cating Air Compressors,” Scott, 7.15 p.m. & N.E. 
BRANCH : Roadway House, Oxford Street, Newcastle upon 
Tyne, “‘ Internal Combustion Engines as Applicable to Plant 
Engineering,’’ Normaa Parry, 7 p.m. 

Tues., Sept. 17.—BiRMINGHAM BRANCH : Hotel Leofric, Coventry, 
“ Titanium as a Material of Construction in the Chemical 
Industry,’’ K. W. J. Bowen, 7.30 p.m. 

Wed., Sept. 18.—KENT BRANCH: King’s Head Hotel, High 
Street, Rochester, Ladies’ Film Evening, 7 p.m. 

Thurs., Sept. 19.—BLACKBURN BRANCH: Golden Lion Hotel, 
Blackburn, Joint Meeting with Institute of Fuel, ‘“ Fuel and 
Power Position in the United Kingdom,’’ Rear-Admiral Sir 
Sidney Frew, 7.30 p.m. 

Tues., Sept. 24.—GLASGOW BRANCH : Scottish Building Centre, 
425-427, Sauchiehall Street, Glasgow, Joint Meeting with the 
Institution of Heating and Ventilating Engineers, “‘ Steam,” 
and ‘*‘ Combustion and the Chain Grate Stoker,’’ 7.15 p.m. 

S. WALES BRANCH : South Wales Engineers’ Institute, Park 
ace, Cardiff, “‘ Metal Degreasing by Trichloroethylene,”’ and 
** Metal Pretreatment in Industry,’’ 7.15 p.m. 

Thurs., Sept. 26.—SHEFFIELD AND DistRIicT BRANCH: Grand 
Hotel, Sheffield, ‘‘ The Design of Rolling Mills, with particular 
reference to Hot and Cold Ferrous Mills,’’ M. Langen, 7.30 
p.m. 

Fri., Sept. 27.—BiIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, ‘‘ Some Principles of Radiant Heating,” 
P. A. Coles, 7.30 p.m. 

Mon., Sept. 30.—W. AND E. YORKSHIRE BRANCH : Leeds Uni- 
versity, “* The Safe Use of Electricity,”’ J. J. Emerson, 7.30 p.m, 


INSTITUTE OF FUEL 


Wed., Oct. 9.—Institution of Civil Engineers, Great George 
Street, Westminster, London, S.W.1, Symposium on “ Flames 
and Industry,”’ 10 a.m. 


INSTITUTE OF METALS 


Mon. to Fri., Sept. 16 to 20,—Forty-ninth Annual Autumn Meet- 
ing, 1957, to be held in Glasgow. 


INSTITUTE OF THE MOTOR INDUSTRY 


Sat. to Sat., Aug. 24 to 31.—St. Catharine’s College, Cambridge, 
Eleventh Annual Summer School. 


INSTITUTE OF PETROLEUM 


Wed., Sept. 4.—26, Portland Place, London, W.1, “ Some 
Developments in Marine Drilling Foundations,”’ A. Kranen- 
donk, 5.30 p.m. 


INSTITUTE OF PHYSICS 


Tues. to Thurs., Sept. 10 to 12.—ELECTRON Microscopy GRouP : 
University College of North Wales, Bangor, Annual Coafer- 
ence, 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., Sept. 9.—N.E. BRANCH : Northern Architectural Associa- 
tion Hall, 6, Higham Place, Newcastle upon Tyne, Chairman’s 
Address, Informal Discussion on Branch Affairs, 7.15 p.m. 

Mon., Oct. 14.—N.E. BRANCH : Northern Architectural Associa- 
tion Hall, 6, Higham Place, Newcastle upon Tyne, *‘ Building 
Structures,’’ G. Gladstone, 7.15 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., Aug. 31.—S. BRANCH : Whole-day visit to the pumping 
Stations of the Mid-Wessex Water Company, Frimley, Surrey. 

Sat., Sept. 14.—-SOUTHERN BRANCH: Whole-day visit to the 
Greenham Common Base of the United States Air Force, 
Newbury, Berks, 10 a.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Wed., Sept. 4. COVENTRY GRADUATE SECTION : Visit to British 
Piston Ring Company, “‘ Changing from Batch to Flow Produc- 
tion,”’ H. C. Blackford, 7.15 p m. 

Wed., Sept. 18.—BIRMINGHAM SECTION: College of Tech 
nology, Gosta Green, Birmingham, 4, Film Evening, 7 p.m. 
%& WOLVERHAMPTON GRADUATE SECTION: Wolverhampton 
and Staffs College of Technology, Wulfruna Street, Wolver- 
hampton, ‘‘ Nimonic Presswork,’’ J. A. Grainger, 7.30 p.m. 

Tues., Sept. 24.—-OxForD SECTION: Town Hall, Oxford, 
“ Transfer Pressing,’’ 7.30 p.m. 

Wed., Sept. 25.—SHREWSBURY SECTION : Shrewsbury Technical 
College, Shrewsbury, ‘‘ British Clock and Watch Production,”’ 
R. Lenoir, 7.30 p.m. 


Thurs., Sept. 26.—NORWICH SECTION : Norwich City College, 
Ipswich Road, Norwich, ** S.G. Iron—A Versatile Engineering 
Metal,’ W. W. Braidwood, 7 p.m . 

Fri., Sept. 27.—LEICESTER SECTION: Grand Hotel, Leicester, 
““Work Measurement and Its Uses for Management,’’ W, 
Hewett, 7 p.m. 

Fri., Oct. 4.—Dorchester Hotel, Park Lane, London, W.1, 
Annual Dinner. 


IRON AND STEEL INSTITUTE 


‘ed. and Thurs., Sept. 25 and 26.—IRON AND STEEL ENGINEERS’ 
Group : Church House, Westminster, London, S.W.1, “ Air 
Pollution in the Iron and Steel Industry." 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 


Thurs., Oct. 10.—Mining and Technical College, Wigan, Annual 
General Meeting, 3.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 


Fri., Sept. 13.—Forty-FirTH WILBUR WRIGHT MEMORIAL 
LEcTuRE : Institution of Civil Engineers, Great George Street, 
Westminster, London, S.W.1, ‘‘ Advanced Education and 
Academic Research in Aeronautics,’’ Ciark B. Millikan, 6 p.m. 


SOCIETY FOR WATER TREATMENT AND 
EXAMINATION 


Wed. to Fri., Oct. 2 to 4.—Palace Hotel, Southend-on-Sea, 
Autumn Meeting. 


Advanced Engineering Courses 


Concrete and Nuclear Radiation Shielding. BATTERSEA COLLEGE 
OF TECHNOLOGY, Battersea Park Road, London, S.W.11. A 
course of ten lectures, Monday evenings, 7 to 9 p.m., commenc- 
ing September 30. Fee £1. 


Specifications and Quantities for Civil Engineering Contracts. 
BATTERSEA COLLEGE OF TECHNOLOGY, Battersea Park Road, 
London, S.W.11. A course of eight lectures, Tuesday evenings, 
6.45 to 8.45 p.m., commencing October 1. Fee £1. 


Prestressed Concrete Design and Construction. BATTERSEA 
COLLEGE OF TECHNOLOGY, Battersea Park Road, London, 
S.W.11. A course of ten lectures, Tuesday evenings, 6.45 to 
9 p.m., commencing October 1. Fee £1. 
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SPRAY 
NOZZLE 


NON-CLOGGING 
INVOLUTE TYPE 


1” to 3” Dia. Inlet. 


Capacities 23 to 12,000 G.P.H. 
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For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD % BECKETT 


PARLIAMENT MANSIONS - ABBEY ORCHARD ST. 
LONDON, S.W.I. 


PHONE: ABBEY 5429 




















wonder ? 


GRIP | 






\‘TEXROPE’ V-BELT PULLEYS 


are more secure 


fit it: forget i 





EA 


to 


FRANK WIGGLESWORTH & Co Lt. 


SHIPLEY YORKSHIRE 











To-day’s all too familiar trend of increas- 
ing costs can only be halted by making 
production more economical. But how to do so raises 
problems too. Fortunately, when it comes to 
Malleable Iron Castings your interests are 
our particular concern. 


The Blackheart Malleable Iron 
Castings we produce enable you to bring costs _ 
right down to earth. Production technique is — 
such that castings are usually ready for immediate jig 
machining. Our castings conform to the Highest 
British Specification accepted—B.S.S. 310. (1947) Grade 3. 


AMA SHOTTON 
\RoW casting’ BROS - LTD 





OLDBURY, NEAR BIRMINGHAM Telephone: BROadwell 1631-2 
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GREY IRON 


AND NON-FERROUS 


CASTINGS 


14 lbs. to 14 Tons 


JiG WORK, BREAKDOWNS AND 
PROTOTYPES A SPECIALITY, 
PATTERNS PREPARED 
QUICK SERVICE, WEEKLY DELIVERIES 
BY OUR TRANSPORT, LONDON AREA 


H.c. GOODMAN tp. 


CAVERSHAM BRIDGE FOUNDRY 
Phone READING 2242/3 
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HIGH PERFORMANCE 
aflLOW cost 





STRINGER’S 


e ATUM e 


ELECTRIC 
CHAIN BLOCK 


MOTOR is Cage Rotor type operated by Drum 
Controller, direct on the line Reversing type, 


hand operated by pendant cords. ‘‘Up”’ and Be 


‘*Down”’ limit is incorporated. 


FRAME of block is steel throughout, with high 
tensile machine cut gear running on Ball 
Bearings. 


STEEL CHAIN is fitted with Ball Bearing Swivel 
Hook. Chain Guard prevents the chain from 
leaving the wheel. 


HANDor ELECTRIC travel can also be arranged. 
Capacities 44 4% 11% 2 and 3 TONS. 


Enquiries to H. DIVISION. CATALOGUES ON REQUEST 


STRINGER & SON (cravtey HEATH) LTD.,| ® 
LAWRENCE LANE, OLD HILL, STAFFS. : 





























BARNES 


FOR A VARIETY OF BENDING, 
FOLDING & FORMING OPERATIONS 
WITH REQUISITE TOOLS 


SPECIFICATION 














Pressure variable up to 28 tons. Forming capacity in 
Mild Steel 4’x #”. Stroke variable up to 8”. High 
Tensile Top Beam 43” square. Self-Contained Hydraulic 
Unit Motorised 400 volt, 3 phase, 50 cycles. 











One of our Technical Representatives will gladly 
visit you, on request, to discuss your problems. 


Sole World Agents 


SONS AND COMPANY LIMITED 


Sunbeam Road, North Acton, Stanningley, 
London, N.W.10. Nr. Leeds. 
Telephone: Elgar 7222/7 Telephone: Pudsey 2241 


Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Swansea - Newcastle-on-Tyne - 


“SQUARE BEAM” HYDRAULIC 
UPSTROKING BENDING PRESSES 


















Sheffield - Southampton ° Belfast + Bath housing. 











BARNES 48” x #%” m.s. “ Square 
Beam’”’ Hydraulic Upstroking 
Bending Press with hinged end 
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“a in fact every way — use every cubic 
K foot of space, not forgetting the roof. 
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Wellman Steelworks Plant 


Tr 


il i | il 
ut 


OVERHEAD TRAVELLING 
INGOT STRIPPING MACHINE 


* 


THE WELLMAN SMITH .OWEN- ENGINEERING CORP. LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST - 
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This i\lustratio 
‘over-centre’ c 


on 
g machine 


interesti n 


to \3 ft. 
At right, 4 typical Rockford 


OCKFOR 
I} CLUTCHES & POWER TAKE-OFFS 


and 
POwer take 
-Off. 
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STILL ANOTHER 


PARSONS 


TRANSFORMER 


PICK JRDS 
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> 0A. PARSONS & CO HEATO 


Ww WORKS. 
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TYPE SUH 








Worm Geared unit with 

horizontal output shaft. TYPE SV 
23” to 9” centres. Standard 

ratios 5—1 to 60—1. 






Worm Geared Unit with 
vertical output shaft. 








23” to 9” centres. Standard 
ratios 5—1 to 60—1. 




















Up to 70 H.P. according 
to output speed. 


| # LARGER UNITS 


and double reduction gears 
ratios up to 3000—1. 


ON SHORT DELIVERY 


OPPERMAMS 
OF NEWBURY 


OPPERMAN GEARS LTD - NEWBURY - BERKSHIRE - Telephone: 

















Newbury 1701 - Telegrams: Oppigears, Newbury 
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Ask your dealer 
or nearest I.G.I. 
sales office for 
a copy of this useful list 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 & 


cr9 








Aug. 23, 1957 THE ENGINEER 





77 





GENERAL TYPES 


Vuct Ventilated Type 









1000 kW 6000-volt 1500 r.p.m. A.C. 
Generator with self-contained air 
filters and direct coupled exciter with 
main and pilot field systems and arm- 
atures mounted in a common frame 
with enclosing end brackets. The 
generator is one of many supplied 
for gas turbine drive. 





Enclosed stator end covers arr- 
anged with air intake ducts for 
connection to air ducts in the 
foundations. 









Enclosed Ventilated Type 






Easily removable air filters em- 
bodied in the machine dispense 
with basement air ducts. 









ne n 
E nciosed Air 


Alternating Current 


|  (enerators 


For direct coupling 
through gears to 
steam or gas turbines. 





Air coolers form an integral part 
of the machine and eliminate 
basement air ducts. 







DESIGNED TO MEET 
INDIVIDUAL REQUIREMENTS 
AND OPERATING 
CONDITIONS 











Write for pamphlet No. 72 
dealing with geared turbine 
driven A.C. generators. 


BRUCE PEEBLES <====" 








78 THE ENGINEER 


PLAN TO MAKE IT IN Weldmesh 


Cut it to the shape you want— it holds, together 
because it’s welded together. It can be readily fitted to all 
types of steel section, does not require additional frame bars 
and combines strength with economy, together with ease of 
application. 


( h A technical service is available to handle any problems. 

We mn es A RIGID MATERIAL WITH FLEXIBILITY IN APPLICATION 
Weldmesh is a registered trade name and is manufactured exclusively by: 

THE B.R.C. ENGINEERING CO. LTD. HEAD OFFICE & WORKS: STAFFORD. TEL. 444 


Export Department: 54 Grosvenor Street, London W.!. Telephone: GROsvenor.8371 


BRANCHES AT: London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, 
Glasgow, Dublin, Belfast 





M-w. 823 





GUNMETAL BODY AND STUFFING BOX 
RENEWABLE DISC 


HYDRAULIC 


$ T O P VALVE 


FOR HIGH WORKING PRESSURES 
LARGER SIZES CAN BE RE-PACKED UNDER PRESSURE 


SPINDLE. 


2000...968 


HALF INCH SIZE 
MAXIMUM PRESSURE 


TWO INCH SIZE. 


1000". 


OR FLANGED. 


THREAD ON 


MANGA A 


TENSILE 


IGuH 


HW 


GaMid¥os — SQUARE 


ROBERT HARLOW & SON, LTD, 


HEATON NORRIS: STOCKPORT ° CHESHIRE 
Telegrams : ‘“‘ HARLOW, STOCKPORT ”. Teleph No.: STOckport 3403/4/5, 
LONDON OFFICE: 10 NORFOLK STREET, LONDON, W.C,2 


Telephone: COVent Garden 0315/6/7. Telegrams: ‘‘ Tubenpipe ’’—’Phone-London, 
3071 








read 
any 
good 


brochures 


lately 2 


Yes- 


| wrote 


for 


EXPLANATORY NOTE ON GROUP 
MOTOR CONTROL 
(Unit-cubicle construction) 


If you are interested 
the centralised cont 
of groups of motors 
Chemical Plants, G 
Works, Boiler House: 





stallations, or an 
where in fact; you w 
find the new Donovs 
brochure invaluable 
Why not send for 
copy today. 


THE DONOVAN ELECTRICAL CO. LTD 


71, GRANVILLE STREET 


° BIRMINGHAM, I. 


Material Handling Ir 
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POSITIVE ACTION 










EQUAL 2-WAY POWER 
AT CONTROLLED SPEEDS 







SAVES SPACE 
SAVES POWER 







SAVES MAINTENANCE 






SAVES WEIGHT 
EXCLUDES DIRT 















HYDRAULIC SLAVE UNIT 
with 270° angular motion 


; This ‘semi-rotary’ slave is the latest addition to the wide range of 
'e LOCKHEED hydraulic units. It is a device which is complementary to the 
normal straight-acting slave cylinder. Designers are rapidly finding uses to 
which this unit can be put, in swinging, turning, opening, closing, clamping, 
oscillating, indexing, pulling, pushing, lifting and lowering. 

A range is planned, providing torque outputs from 1,500 to 1,000,000 Ib. 
ins., and up to 270° angular motion in single vane types, and up to 100” in 
double-vane types. 

This unit is available for early delivery in the smaller sizes. 

Further details of this and other units in the LOCKHEED range will be 
sent on request. Kindly mention this journal. 





VOIR Rat Sas ua a eal as 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
Shaw Road, Speke, Liverpool 19. Telephone: Hunts Cross 212! 





© 


REGD TRADE MARK 


UNDUSTRIAL EN IDIRAULICS 




















COMPLETE INSTALLATIONS @epeea OR INDIVIDUAL UNITS 


At Olympia, London. August 29—September 12. Engineering, Marine, Welding and Nuclear Energy _Exhibition. 
Stand No. 4—Row D. Ground Floor: Grand,Hali 
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TRADE MARK 

















AL 


uli 
wel 
MARINE 
WELDING « 

NUCLEAR 

ENERGY 
OLYMPIA-LONDOK 
29 AUG - 12 SEPT |95) 


We invite you to visit us 
STAND 8, ROW Dp, 
Empire Hall. 





a The A-MP solderless termination system is base 
upon the A-MP Precision Pressure Crimp. 

Wherever wiring is employed, using terminatio 

singly or in complicated ‘‘harness”, A-M 

Oo system reduces costs, time and labour, wit 

gains in efficiency and reliability. 

The A-MP Precision Pressure Crimp 

applied by means of hand tools, pneumaticall 

assisted hand tools, foot-operated a 


> 
©) 
S presses or heavy duty automatic powd 
c. 
-_ 





Pneumatic 
Assisted 


resses. 
Hand Tools P 


Each is a triumph of precision engineerin 
producing strong, completely dependabl 
terminations, each of which is identical 
a standard of uniformity which endure 
for the life of the tool. 
But we are not just selling tool 
Wherever there is wiring to be donq 
terminations to be made. . . no matte 
how complicated they may be . . 
ra) A-MP engineers can assist you. 


ra) A-MP SYSTEMS AID EXPORT! 
oF The A-MP solderless method mett 





wire termination specifications | 
foreign countries. Use of the A- 
method will enable you to compel 
. in world markets. It is particulaf 
Fully Automatic Power Tools significant that A-MP systems 2 
standard practice in the U.S.A. F 






Foot-operated Bench Press 


Write or phone NOW and learn more about A-MP Solderless Terminations—the CREATIVE approach to Better Wiri 


* AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTP 


London Office: DEPT. 3, 60 KINGLY STREET, LONDON, W.1. Telephone: REGENT 2517-8 and 3681-2: 
TRADE MARK Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND. AP325RRAN 


%& Trade Mark of A-MP ncorporated, U.S.A, 
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KEEP 
| PRODUCTION 
: MOVING 


WITH 


Floor stands 





Plummer blocks 
Conveyor pulleys 
Flexible couplings 
Worm reduction gears 


Electric motors—any make 


ramnmo0nds > 


Fabricated baseplates 


CROFTS CONVEYOR DRIVES 


i Any speed including infinitely variable control 


i> > => => => >> >>> => > 





= 
Semel 


and silent ratchet back- 
stops for complete safety 


with inclined belt conveyors 





Write for publications 


LROFTS (ENGINEERS) LIMITED 


p BRADFORD 3 ENGLAND Crofe 
Tel: 65251 (20 lines) Grams: ‘Crofters Bradford Telex’ Telex 51-426 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, London, 
Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke. 
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“IF YOU CAN MEASURE STEAM~ 


YOU CAN MEASURE WASTE” SHEET METAL WORK & ENGINEERING 


with the 


‘CURNON’ FOR “EVERY INDUSTRY 


STEAM METER ——- a eee ome 
rey SIRADORTER om run men For many years we have enjoyed a reputation for work of the highest quality 

and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as to those whose demand is for 
quantity production. 


* AUTOMOBILE * ELECTRONICS * AIRCRAFT 


Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc., etc. panels and boxes, receiver pressings, fabrications in all 
chassis, etc. metals. 








Our Sheet Metal Working Plant includes : 
Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


@ 24-HOUR GRAPH RECORDS 
© EASY INSTALLATION Telephone: TOTtenham 2257-8-9 
@ AUTOMATIC 
PRESSURE COMPENSATION 
@ ENTIRELY MECHANICAL 
@ INTEGRATOR CAN BE The choice is 
PROVIDED 
© CAN BE FITTED ABOVE OR often difficult 
BELOW PIPES 
DON’T LET PROFITS 
GO UP IN STEAM! DIE CASTINGS in Brass, Bronze or Aluminium, cut costs 


FULL DETAILS ON APPLICATION e by the reduction of machining and finishing operations 
and by the virtual elimination of machining allowances. 


+: awa e BRASS PRESSINGS, on the other hand, can be produced 
ENGINEERING CO. so rapidly that, in many cases, the nett unit cost is lower. 
The problem is to choose the most suitable process for your needs. 
Why not call in the Non-Ferrous people first ? They can advise you well 
for they make both! Together with their associate company, Brass Pressings 


(London) Ltd., they conduct joint administrative, technical and engineering operations 
under one roof. . . their recommendations to you are therefore sound and unbiased. 


BRASS PRESSINGS (LONDON ) LTD. 











CLAUDE ROAD WORKS, CHORLTCN, MANCHESTER 





If requested. our technical representatives will be 
pleased to advise you without obligation. 


4 


manhole doors ’ = ps 
for air-receivers, Pm > THE NON-FERROUS DIE CASTING CO., LTD. 


boilers, etc. 
NONFERDICA WORKS, NORTH CIRCULAR ROAD, LONDON, N.W.2 + Telephone: GLAdstone 6377 893 





EARTH MOVING PLANT Oe 
TRACTORS : ANGLEDOZERS - SCRAPERS HIRE 
EXCAVATORS - DUMPERS - CRANES 


CEMENT MIXERS. a CONTRACT 


C. A. BLACKWELL, Earls Colne, Essex. 
Tel. : Earls Colne 537. ENGLAND. 


HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 

FABRICATED STEELWORK 
WELDED CENTRAL 

HEATING BOILERS 

CHARLES McNEIL LIMITED poet a total of 100,000 cubic saath, 

KINNING PARK HYDRAULIC FORGE C.A. Blackwell prepares the site for one 


570 SCOTLAND STREET, GLASGOW, S.1. of Britain’s leading Power Stations. 
Grams: “‘“McNeil, Glasgow” Phone: South 1131 














Sti. dl 
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RADIALS FOR HEAVY DUTY 


The OD4 Radial illustrated is designed to meet the demands 
of the up-to-date heavy engineering shop for accurate heavy 
duty drilling and boring. Available in a range with max. 
radius 6ft. to 12ft. Nominal drilling capacity up to 34 in. 
dia. from the solid in steel. 


WILLIAM ASQUITH LTD. 


HALIFAX + ENGLAND 





... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
| ‘Phone ; Midland 3431 (7 lines) "Grams ; Maxishope, B'ham. 


mer 


Also at LONDON ; Phone : Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone: Central 3418 
A225 
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Eccentric shaft housing, weight 30 tons 


For all branches of engineering 


lly 
The Darlington Forge Ltd 


DARLINGTON 








THE 
WORMS 
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RACKS 


SILENT 
GEARS 





CHANGE 
GEARS 


All materials 
standard 
pitches to 

7ft diameter 


GE § GE 2 3 


only 





machine castings made to customers’ patterns. Low prices for planing, boring, turning, screweutting. 


your enquiries to 


REENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


Bond Street, Halifax. Telephone : Halifax 521/78, Telegrams : ‘‘Gears.’s 


ba RHODES SIGHT FLOW 


INDICATORS 


For Chemicals, Oils and cooling water 








are made in 
BRONZE CAST IRON 
MONEL INCONEL 
PURE NICKEL 
STAINLESS STEEL 
ANTIMONIAL LEAD 
NICKEL MOLYBDENUM 


ALL TYPES AVAILABLE WITH 
SCREWED OR FLANGED ENDS 


May we heve your enquiries »— 


B. RHODES & SON LTD. 
QUEEN STREET ROMFORD ESSEX 
Telephone: ROMFORD 95 





ee Type No. 408 for Cooling 
ater or oil circuits, vertical, upward 
or downward and horizontal flow. 
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Could this be 
your answer ? 





The top photograph — by 
courtesy of Clifton’s Service 
Station Ltd., Eltham, Londoa— 
is of a Blister Hangar 90’ x 91’. 


Tomorrow may find youjfacing 
a complex building problem 
demanding an urgent or econ- 
omical solution. For a speedy, 
efficient answer, use THORNS 
CURVED - ROOF BUILD - 
INGS, which provide the most 
inexpensive form of building 
construction, great adapt- 
ability, and ease of erection. 


Basic widths available—16ft., 24ft., 30ft., 35ft., 91ft. 


get { quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENI 
BD 


The bottom photograph is of 
a Nissen-type Hut, size 48’ » 
16’, at Langley Park Golf Club. 








OUBLE HELICAL 
AND OTHER 
hes OF GEARS 





» PHILIPS, BRISTOL2. 


*Phone: BRISTOL 77033. 
Grams: Oiseau, Bristol. 


[ Peities, eRisr LTD. 

















Complete Coal Preparation Plants and 
Surface Equipment. 
Elevating & Conveying Machinery. 
Colliery Screening Plants. 
Pit Headgears, Heapsteads. 
Picking Belts, Roofs, Bunkers. 
Steel Structural Work. 


GOODALL, CLAYTON & COMPANY LTD. 
LEEDS, 10. 


LEEDS 75484/5 “VERTICAL LEEDS -}0 *:- 





Telephone 


wake 
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SEAM 
WELDING 


on MERITUS SPOT WELDING 
MACHINES 


all machines in our range are available for 
demonstration at our works at any _ time 













NO DOUBTS 


Models from 
5-460 KVA 
Pedal or Air 


Operated HEAVY, MEDIUM AND LIGHT SAND CASTING: 


IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
MACHINES FOR BRONZES - GUN METALS - ALUMINIUM, ETC. 


PATTERN MAKING AND MACHINING 
SPOT, STITCH, CHILL CAST SOLID AND CORED BARS 
BUTT & SEAM 


WELDING 


MERITUS (BARNET) LTD. 


BARNET, HERTS. 
TELEPHONE: BARNET 2291/2 








J.T. Price & Co 


(BRASS & ALUMINIUM FOUNDERS) LT) 
NEWCASTLE STAFFS - phone 680II-2: 























Stout Cortes gazing on the Pacific has nothing on the man who 


- * * 4 
first experiences G.G.L. service and quality. Trouble is, he tends Manhing Devices by Specialiss 


to go on and on regardless, and when you get carried PUNCHES 
EMBOSSING & 
PRESS TOOLS 


CAPSTAN AND AUTOMATIC WORK AND SHEET METAL BRAMOS 


NUMBERING 
PRESSINGS IN ANY METAL, ANY FINISH, ANY QUANTITY. MACHINES 







away, anything can happen. Still, we don’t 


suppose you will blame him if you have ever tried G.G.L. yourself. 











' ® [ tf | WHENEVER YOUJMARK ON METALS 

FOR QUICK SERVICE AT THE RIGHT Hi. B. SALE - L ¥ D 
PRICE GET IN TOUCH WITH: 

PROGRESS WORKS SUMMER LANE BIRMINGHAM 


Gan, cist lib 4 0.12.) "err i 


Established 1662 











EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18  TEL.: NORthern 6221. 
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REYROLLE 


SWITCHGEAR AT 


SS Tatas es al 


DOUNREAY 


St 


The electro-magnetic liquid-metal pumps and other services 
for the Dounreay Fast Reactor heat-exchanger system are 
controlled through Reyrolle 415-volt 31°5-MVA air-break 


circuit-breakers of the type illustrated. 


17-panel switchboard comprising 
Reyrolle type-S22A air-break 
circuit-breakers with associated 


control cubicles. 


In addition, all five sub-stations of the main 11-kV distri- 
bution ring-main are equipped with Reyrolle metalclad 


switchboards with 350-MVA horizontal draw-out oil-break 


Reyrolile 


A. Reyrolle & Co. Ltd -: Hebburn - County Durham « England 


circuit-breakers. 
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Taking things easy... |S ‘ tA . ro 


Conveyors ensure that the 
work runs smoothly, effort- 
=r ||| PISTON RINGS 
your mind - as well as off 
% Mi ee 


















the strength of your staff. 
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Gravity 


| ROLLER 
CONVEYORS 


Go the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS EFFECTIVELY SEAL THREE FACES 































is very soon repaid in time gained and labour saved. The wide use Eliminate by-pass, Restore compression, Maintain full pores 
of these better-made conveyors by important organisations every- Function until bore of cylinder is worn by as much as 1%. | 
where is proof of efficiency. Send for current list which gives THE i 
full details of sizes and prices, straight sections, standard bends co 
and adpibleamnds, STANDARD PISTON RING & ENGINEERING cuz. 
PHONE: Sheffield GRAMS: £ 
JAMES OSCARD & CO. ‘2o76-7-8 «hree ines). DON ROAD, SHEFFIELD, ocean suerreu 
Dpt. c 139, WHITTON RD., TWICKENHAM. Tel: POPesgrove 5281 London Office: Walter C. Jones, M.I.Mech.E., M.I.Mar.£., 57-58, Gresham ee oe ae p 






























our ma 
N\A 
uel 


Mh 


\XN 
i 








THIS SECTIONAL VIEW OF AB 
TYPICAL ‘DUROS’ WEIGHBRIDGE® 


WEIGHBRIDGES | r > REVEALS THE REASON FOR OURF 


HIGH REPUTATION. 
FOR ROAD AND 


RAIL VEHICLES The massive construction of frame and levers, the clean 
design, the adjustable knife edges, with other points of 


interest, are illustrated clearly in our current brochur 
OF ANY SIZE. May we send you one ? 


ASHWORTH ROSS é& COMPANY LT 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY. PHONE: DEWSBURY 17 




















Uwe 








C.W. 2536/9 


% 
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for all industrial purposes 





Versatility in application is one of the outstand- 
ing characteristics of Sterling Safway Unit 
iti) ‘ Frame Scaffolding. These pre-fabricated unit 
(il adh whi 6 hae : frames have been successfully employed in an 
‘Ht y , astonishing diversity of ways — a few of which 
are shown in this advertisement, but other 
unusual uses include ski-run towers, wind tun- 
nels, movable rock drilling stages etc. No other 
form of scaffolding is so adaptable or so easy 


a a. 5 
By a Os 94). to assemble. 
Bis al? 


; 





























= 
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ww 1 On left: Rail canopy in use at Lever Bros. 
Ns] 





However, it is not merely for the unusual job 
that Sterling Safway stands pre-eminent. For 
every normal use in building and constructional 
work, large or small; for maintenance and dec- 
oration inside or outside; for ships’ stages and 
all engineering and industrial uses, Sterling 
Safway Unit Frame Scaffolding is supreme — 
because half the work is done before it reaches 
the site, which saves time, money and labour. 


On right: Cross Berth Gangway at Messrs. Swan Hunter and Wigham 
Richardson, Neptune Yard, Walker-on-Tyne. 


terling 


EINYTZY unit FRAME 


STERLING FOUNDRY SPECIALITIES LIMITED 


JARROW LONDON EDINBURGH BEDFORD 


Sterling Factory, Iddesleigh House, 23, Rutland Square, Sterling Works, 
Jarrow, Co. Durham. Caxton Street, Edinburgh, |. Bedford. 
Tel: Jarrow London, S.W.|1. Tel: Fountainbridge Tel: Bedford 5338 
89-7721 /2/3 Tel: Abbey 3017/8 3254/5 (3 lines) 
(2 lines) 
GLASGOW BRISTOL 


28, Renfield Lane, 175, White Ladies Road, 
——— C2. Bristol, 8. 
Tel: City $201/2 Tel: Bristol 39112 






finn gPane a rm 
om a on le Re - thd ae ———- On left: Safway Scaffolding supporting a Gas Main 
et oa Kgor cer. a a | Am built by the Coppee Company Ltd. 


Pi cal 
See us on Stand B.4, Engineering, Marine, Welding and Nuclear Energy Exhibition, Olympia, 29th August—I2th September 
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H.P. turbine shaft installed during construction 
of 100 MW Power Station turbo- ¥ 
generator at the Heaton Works | 
of C. A. Parsons & Co. Lid. 












INDUSTRIAL 
forgings and castings in carbon and alloy steels COMPONENTS 


for electrical and general engineering purposes Forgings and castings up to 150 tons in carbo 
and alloy steels: boiler drums, railway carriage} i 


BEARDMORE : 


and wagon axles, heavy components and 
thermal shielding for nuclear power stations, 


PARKHEAD STEEL WORKS - GLASGOW EI peintiaiienn hd cmedlete wachining facilities B 


11 Hamilton Place, Piccadilly (Hyde Prk Corner), London, W.| and 2 St. John Street, Manchester, 3 
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LINCOLN ELECTRIC SERVES THE INDUSTRY OF THE WORLD 10 


Thames Haven 
to Romford Pipeline 


— 


~ 


In constructing this 17-mile 24-inch welded steel pipeline for the North Thames Gas Board and Shell- 
Mex and B.P. Ltd., Messrs. William Press & Son Ltd., are extensively using Lincoln Diesel Welding 
Units, Improved Fleetweld 5 and Improved Shield Arc 85 electrodes. 

The agreement, that from mid-1958 Shell Haven Refinery will be transmitting to Romford 25 million 
therms of gas per year, largely depends on faultless pipework. The contracts call for the highest standard 
of welding, and ultrasonic testing is being used in conjunction with radiography by Messrs. Metal and 
Pipeline Endurance Ltd. in their inspection and double-checking for weld quality. 

The combination of Improved Fleetweld 5 and Improved Shield Arc 85 is being extensively used on 
all pipelines where the ‘stove pipe’ welding technique, high speeds and high mechanical joint efficiency 
are required. 

Improved Fleetweld 5 conforms to B.S. 639:1952 and is approved by Lloyd’s Register 


PROVED 
of Shipping and the Ministry of Transport and Civil Aviation. It is also being used ex- 


ITISH : 
LEETWELD 5 i 4 tensively in the expansion now taking place within the British Petroleum Industry, and the 


ND pr ] ll j newly developing Petro-Chemical Industries. 


WIEL | 
DARG i iy ENGINEERING MARINE, WELDING AND NUCLEAR ENERGY EXHIBITION at Olympia, 29th 
August—12th September. See Lincoln Electric on Stand No. 4. Row U, Empire Hali. 


! /| 
rT NICO}IAN| Largest manufacturers of D.C. Welders in the United Kingdom 
~~ / y 


INCOLN ELECTRIC COLTD . WELWYN GARDEN CITY . HERTS . WELWYN GARDEN 4581 (5 lines) 920 (5 lines) 


&20 
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CONTACTOR 1¥PE 


SWITCH GEAR 












ROTATING 
MACHINES . 










STATIC 
TRANSFORMERS 


RECTIFIERS 
FOR PRECIPITATORS 











THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON 


fll Ely 


DUAL DIRECTIONAL 
CHAIN CONVEYOR 


Al ae installed for TOMADO N.V. 
of ETTEN-LEUR, HOLLAND 

















Supplied by Teleflex N.V. Rotter- 
dam, this installation for the well- 
known manufacturers of household ware consists of four 
dual-directional chain conveyors with a total length of 
400 metres. 

Illustrations show the extreme adaptability of the Teleflex 
Dual-Directional system for travel at any angle, around 
corners and on curves of both horizontal or vertical planes 
and its outstanding suitability for dipping, finishing or other 
processes. The long experience of our advisory staff is 
entirely at your disposal. 


TELEFLEX PRODUCTS LIMITED 


CHADWELL HEATH: ESSEX 


Telephone : Seven Kings 5771 Telegrams : Teleflex, Phone, Romford 
ALSO MANUFACTURERS OF THE WORLD RENOWNED TELEFLEX CONTROLS 
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Manufacture in John Thompson’s Wolverhampton 
Works for the U.K. Atomic Energy Authority’s 
Fast Breeder Reactor at Dounreay. 


== The most complicated 
aS) stainless steel vessel 
ever made 


The Dounreay reactor vessel is a complex 45-ton stainless steel vessel 
with eccentric rotating top shields and will contain the core, breeder 
blanket, control rod operating mechanisms, recording instruments and 
the liquid-metal which is circulated to the primary heat exchangers. 
Every welded joint was radiographed, requiring 3750 negatives. The 
whole unit is manufactured to very fine tolerances—0°1% circularity, 
0°03 % alignment and almost perfect concentricity. 
John Thompson are also manufacturing the 
stainless steel liquid-metal circuits, primary and 
secondary liquid-metal heat exchange systems 
and complete steam and water equipment with 





boilers and other plant. 


JOHN THOMPSON ATOMIC 


JOHN THOMPSON WATER TUBE BOILERS LTD * WOLVERHAMPTON 


——————— ll (il 


WTB/12 
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APPLIED TO 
THIS ROLLING 
MILL RUN-OUT 
ROLLER TABLE 


MANUFACTURED BY 


W. H. A. ROBERTSON 
& CO. LTD 
BEDFORD 











a ae ee OS i 


ROLLER — 
BEARINGS 


Full, range of solid, flexible and ‘Max- 
Load’ Roller bearings available from 
10 m/m_ to 350 m/m.shaft diameter. 
All interchangeable-with and equiva- 

lent to bearings of: American: type ve 
and manufacture. 

Ask. for Catalogue MAX/54. 


Photographs by courtesy of Messrs. 
W. H. A. Robertson & Co. Ltd., Bedford. 


Pollard heavy duty Roller bearings support both the 
lime shaft and the roller shafts of this run-out table. 


LLARD BE 


FERRYBRIDGE, KNOTTINGLEY, YORKS. 
Phone: Knottingley 2323 (5 lines) Telex. 55-242 
Telegrams: Balbearing, Ferrybridge. London Office: 
44 Hertford Street, W.1 ‘Phone: Legation 3888 
Telex. 2-3549. Telegrams: Balbearing, London. 
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The South Durham Steel and Iron Company 
Limited first began to manufacture large diameter 
steel pipes in 30-foot lengths for the conveyance 
of oil, water, gas and for hydro-electric projects 
in 1926. Since then the Company has made 
immense strides in pipe production and its 
specialist plant at Stockton-on-Tees which now 
manufactures pipes up to 40-feet in length is 
acknowledged to be the largest and most up-to- 
date in the United Kingdom. 


Right : The X-ray room at the South Durham 
pipe mill. Because of its ability to detect even 
the smallest flaw in welding, modern X-ray 
equipment plays an important part in main- 
taining the quality of the product. 


STEEL 
PIPES 


To manufacture steel pipes capable of meeting the exacting 
requirements of the highest British and American specifications 
calls for rigid quality control at every stage of production. 


Formed from plates rolled at the Company’s West Hartlepool works, 
South Durham Steel Pipes are manufactured by the Automatic 
Submerged-Arc Electric Welding Process in diameters from 16 inches 
up to 40 inches, thicknesses as required and lengths up to 40 feet. 
Pipes up to 96 inches diameter can be supplied in 30-foot lengths. 


South Durham pipes are in use in industrial and public utility 
installations throughout the world. They figure prominently also in many 
of the greatest of today’s petroleum pipeline development schemes. 


Central Sales Office: 
CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS 


Telephone: Middlesbrough 2631 (14 lines) 





ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 








SERVICE TO ENGINEERING BY 









ADDITIONAL MANUFACTURES : 


STEEL. PLATES 


STEEL RAILS, 
JOISTS AND SECTIONS 


BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 


“RENDHEX” FOUNDATION 
COLUMNS 


STRUCTURAL STEELWORK 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


STEEL TANKS 
WELDED PRESSURE VESSELS 


ELECTRICALLY 
WELDED FABRICATIONS 
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& « 
There’s more in pumping 





| than buying a puny 


Megator’s contribution goes far beyg 
supplying pumps. We were called ir 
the start of this job—to study the site 

plant arrangement, pipework and cont 
system. The result has been a fine inst 
lation and a satisfied customer. Megal 
engineers spend their lives solving o : 
people’s pumping problems and it is o 
common sense to call on that experiet 


when you need it. 


MEGATOR 


Ne 


SOME High suction lift permits installation Constant capacity _at varying pressures. 
in convenient positions. Sustained performance. 
MEGATOR Self-priming inherent Self-compensating for wear. 
without any added device, Simple. Designed for easy maintenance. 
FACTS “ Snoring” ability sucks out the last drop. Capacities. From 4 to 250 gall. per minute. 
| 
| 
| 
! 
MEGATOR PUMP&® & COMPRESSORS LTD - 43 BERKELEY SQUARE - WI - Telephone: GROsvenor 69 


TGAN 
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PROOF AGAINST GRIT 


* M & C idler rollers * The conveyor line passes through the tunnel on the left, 


and is marked in the distance by the further arrow. 


From a great chalk-pit, M&C belt conveyors 

carry up to 3,000 tons a day of sandy overburden 

to the disposal ground about a mile away. 

For eight years, the idlers have been resisting 

the weather, keeping out the wind-blown grit 

that swirls around them, and ensuring reliable transport, 


twenty-four hours a day, seven days a week. 


Bridgeton, Glasgow, S.E. 
MAVOR 7 COU LSON LTD Olive Grove Road, Sheffield 2. 
36 Victoria Street, London, $.W.|. 


M 
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STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 





















Makers 


R. BROADBENT & SON, LTD. 
STALYBRIDGE 




















BENNETT & SAYER 
: Established et 
ENGINEERS IRONFOUNDERS 
& GENERAL MILLWRIGHTS 


SPECIALITY 


ick machinery to | 
y capacity 





Plastic br 
suit all clays, a" 





NUNS FOUNDRY, NUNS STREET 
DERBY 


Telegrams: BENNETT & SAYER, DERBY 
Telephone: OFFICE and WORKS—45546 
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Buy 


SPEEDICUT 


Britain’s. 


Best 


Made in Britain's Largest Tool Factory: 


Hacksaw 









@ HIGH TUNGSTEN 
STEEL 


@ HIGH SPEED 


@ LONG LIFE 


SPEEDICUT 
Engineers cating TOOLS 


FIRTH BROWN TOOLS LTD. SHEFFIELD 

















SPECIAL PURPOSE 
SHOT BLAST EQUIPMENT 


THE ILLUSTRATION SHOWS A CONTINUOUSLY 
ACTING AIR OPERATED PLANT FOR PRODUCING 
A MATT SURFACE ON BOTH SIDES OF NICKEL, 
OR NICKEL PLATED STEEL STRIP. 


THE EQUIPMENT IS COMPLETE WITH COILING 
GEAR. 


WE SHALL BE PLEASED TO QUOTE 
FOR PLANT TO MEET YOUR NEEDS. 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS - BLACKFRIARS ROAD - MANCHESTER 3 
TELEPHONE: DEANSGATE 4648-9 § TELEGRAMS: BLAST, MANCHESTER 
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Two of the largest individual components on the recently 
inaugurated Humberside Pumping Station — itself probably 
the largest of its kind in Europe—are the 90in. diameter 


Blakeborough sluice valves on the discharge culverts to 
the main outfall. These valves, which weigh upwards of 
35 tons apiece, are of electric motor operated type, and 
equipped for fully automatic control. The photograph, 
taken while civil engineering construction was still proceeding, 


shows one of the valves in course of erection on site. 


BLAKEBOROUGH & 
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Large 
Sluice 
Valves 

at 
Humberside 
Pumping 
Station 


WEST HULL & HALTEMPRICE 
JOINT MAIN 


DRAINAGE SCHEME 


BLAKEBOROUGH 





SONS LinirTte S BRIGHOUSE 
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& CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25” —28” Swing 


13”—14”—2” Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 





Gang Drill Form 


FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER ‘Corona’ 
eicester 


67534 (5 lines) 
ENGLAND 


LONDON OFFICE : Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 


EMPIRE ENGINEERING CO. 
(MANCHESTER) LTD. 


HIGH CLASS BRASSFINISHERS AND 
GENERAL ENGINEERS. 














makers of: 
MECHANICAL LUBRICATORS for Diesel 
Engines, Oil Engines, Steam Engines, Air 


Compressors, Conveyors etc. 


DISPLACEMENT LUBRICATORS for Steam 
Engines and Air Lines. 


RELIEF VALVES for Compressed Air Units 
and Receivers, Steam Lines etc. 


STEAM DRIERS 
OIL SEPARATORS : HAND PUMPS 


Empire Works, Clarendon Rd., SALFORD, 5, Lancs. 
Appliances, Phone, Manchester. Telephone : PENdleton 2339 








Telegrams : 








FOR MILLING CUTTERS: SLITTING KNIVES AND 
SAWS - BALL AND ROLLER BEARINGS + GEARS 
AND MANY OTHER PURPOSES— 


TUS nese. 


PLASTIC SHIMS 


From *0CO0S”, ‘001’, ‘0015” up 
to *040’ 


¢ coun 
é Ti 
a gus THE MCkves.. 


EASY TO ICENTIFY - EASY TO USE 


Write for Samples and Literature or Mail Blueprint for quotation 








_ AUTO AERO LTD. 


CTON ROAD NDON.W 
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Dash it all—I’ve fairly 
peppered the brute 
and every shot bounces off! 


Perhaps a twenty-five pounder 
is called for. 


Doubt whether 
that would do either. 
Haven’t you noticed... 


S\ Wf 
és. yy} UM 





By jove! Seamless steel. 
Not a weld or 
a weak spot anywhere! 


Quite. Let’s creep quietly away, 
old man, before it notices us. 


Chesterfield 
Tubes 


rs £14 24 2¢ @F rut @© crop 


THE CHESTERFIELD TUBE COMPANY LIMITED - 
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The marine boiler drum 
illustrated was machined 
externally to form tube an¢ 
wrapper plates and pads. 
It is 14 ft. 6 ins long and 
has an internal diameter 
of 30 ins. Tubes of this 
calibre we take in our 
stride; in fact, we're game 


for any size you want. 


ENGLAN 
CRC § 


CHESTERFIELD - 
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izes are designed 


360° safe: SEEGER CIRCLIPS of all s 


and thrice tested for uniform pressure throughout their circumference 


Telephone : POPesgrove 2206/9 Telegrams : MOTIF, Twickenham 


One of the Sheepbridge Engineering Group 
The Green, Twickenham, Middlesex 


Automotive Engineering Limited e 





ne 
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Now Crompton Parkinson introduce one of the 
biggest advances in precision stud welding — the 
smallest handtool that will weld both ferrous 
and non-ferrous studs and attachments up to 
# in. diameter. 


Look at these vital ‘Cromp-Arc’ advantages : 


SIZE: Only 7 in. long, the ‘K’ type handtool 
can be used practically anywhere. 


WEIGHT: its light weight, 3} Ib. without 


cables, makes it truly portable. 


SPECIALLY DESIGNED FOR THE 
LIGHT ENGINEERING 
INDUSTRIES Where small diameter studs, 


pins and attachments have to be welded 
speedily, the ‘Cromp-Arc’ J/K equipment 
will prove to be the right size equipment 
for the job. Namely: Switchgear 
Cubicles, Electrical Equipment, 

Railway Carriages, Insulation 

Contracts, Electrical Contracts, 


t . ‘sl j 
Domestic Appliances, Air 6 PR ) M Pp. A R 4 ee 
Conditioning Plants, = . 


Automobiles, etc. 


The Crompton Parkinson Stud STUD WELDING 


Welding Organisation is at your | 

service. Technical representatives H. A ND 10) 6) LT a ib 

are ready to discuss without obligation : 

how this new equipment might end many 

of your manufacturing problems. You can STUD WELDING ORGANISA TION 
see it demonstrated on Stand No. 3Y, at the 

Engineering, Marine, Welding and Nuclear Energy 


Exhibition, (rompton Da rkinson 


cemeted 


1-3 Brixton Road, London, $.W.9. Telephone : Reliance 767 
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One MONO PUMP 





looks the same 


as another... ... but do not be deceived 






by outward appearance. 
The parts for an 
industrial Mono Pump 

are carefully related to 
the liquid and to the 
conditions of pumping. 
Tests are made to ensure the 
correct materials are used for its 
construction. It does not end 


there—we always take an interest 






in the pump after it has been sold. 





VISIT US AT«THE, 
ENGINEERING, é 
MARINE EXHIBITION 

STAND 31 


OLYMPIA, AUG. 29, 1957 









'MONO PUMPS LIMITED 
MONO HOUSE. SEKFORDE ST., LONDON, E.C.1. 
Telephone: Clerkenwell 8911 Telegrams: Monopumps ‘Phone London 


and at 
| Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, Johannesburg, 
z Manchester, Melbourne, Newcastle, Wakefield. 

















MP 278 














TARTAN 14 S.W.G. 
ELECTRIC SHEAR 





E. R. COLE LTD. 


ELECTRIC TOOL DISTRIBUTORS 
COOMBE ROAD, NEASDEN LANE 
TEL. GLA. 6655 LONDON, N.W.10. 


SAWS, SANDERS, GRINDERS, DRILLS 
HAMMERS SHEARS 
SALE OR HIRE 
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Famous names in engineering have long discussed 
their manufacturing problems with Carron 
Company. Illustrated above is a portion of the 
first compiete set of castings for James Watt’s 
steam engine (which made possible the 
development of the steam locomotive) made at 
Carron Company’s Works in 1766. The 
Company have ever been eager to experiment 
and help in the development of new ideas. 












1957 
castings forthe wold! 


To-day, Carron Company covers 130 acres. Here are 
light and heavy foundries, forging shops, machine 
shops, fabrication shops and enamelling plant. As 
alert to new trends and techniques in this year as they 


were almost 200 years ago, Carron Company has a 


reputation for quality which the most astute manu- 
facturer accepts without question. Consultations are 


welcome any time. 


CARRON COMPANY: CARRON- FALKIRK: STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, 
E.C.4. 22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, 
Glasgow, C.1. Sub-Office: 33 Bath Lane, Newcastle upon Tyne. 





E4B 
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NEW ZEALAND 
GOVERNMENT 
RAILWAYS 


One of the 2,300 ‘‘Le”’ 
Wagons now being 
supplied by METRO- 
CAMMELL to the New 
Zealand Government Rail- 
ways. Metro -Cammell 
have delivered nearly 5,000 
Wagons to New Zealand 


in recent years. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD, 








HEAD OFFICE: SALTLEY ° BIRMINGHAM 8 ° LONDON OFFICE: VICKERS HOUSE . BROADWAY De WESTMINSTER  S.W) 
A orc ee ‘ Fy WES] WOOD 


Illustrated are a few examples of various Bridge 
Bearings recently constructed by Westwoods. 


Bridge and Constructional Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel Troughing and Sheet 
Metal Equipment. Steel Stock Holders. 











JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, Ei 
Telephone: EASt 1043 








Expor 
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LEAD SHIELDING 


Export enquiries to: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3 
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Corner of shield built from bricks of the 4” 
chevron type range showing window apertures 
and spherical seatings for remote handling gear. 

















Wall composed of 4” 
standard chevron type bricks. 


Some of the lead bricks we supplied to the United Kingdom 
Atomic Energy Authority are shown in these photographs. 


The people to consult about the production ASSOC! ATED LEAD 


of special shapes for shielding are Associated Lead. = MANUFACTURERS LIMITED 





IBEX HOUSE, MINORIES, LONDON, E.C.3- 
CRESCENT HOUSE, NEWCASTLE 
LEAD WORKS LANE, CHESTER 


N 





106 THE ENGINEER Aug. 23, 195) 








hil Wo aucTiant, of iron and steel castings 


a 









ij 
} 











4 


Properties 
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f ~s of ferrous foundry processes 
'6sPages} 
NY _’ & Specifications of 


"ouaew wow” 


Packed with information of Ferrous foundry practice and modern production methods, 
brilliantly illustrated with photographs by industrial cameraman Walter Nurnberg, “Flow 
Production”’ is an ambitious foundry publication of interest to all Buyers of castings, 
Engineer designers and production engineers. 

Its 68 pages include properties and applications of 25 different alloy and carbon steels, 
Ductile Iron and High Duty Irom. SEND FOR YOUR COPY—IT’S FREE 


LlOYdS wane 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT - TELEPHONSE: 5661 
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WHAT IS A GROMMET? 

















A Grommet is like a ship’s rope except that it is endless—a cord loop built by 
winding high-tensile cord on itself in an endless spiral, there are no overlapping 
sections, no weak spots, every cord pulls its weight, making BTR High Test 
Grommet V-belts the strongest, most flexible, most lasting V-belts you can buy. 


| | pre HIGH TEST 


GROMMET V-BELTS 


BRITISH PATENT No. 567406 


BRITISH TYRE & RUBBER CO. LTD 


Herga House, Vincent Square, London S.W.| 
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... Here to give you higher 
horsepower transmission, 
more gripping power to pull 


heavier loads, with a higher safety 
factor. With BTR High Test Grommet 

V-Belts, you can now power your plant more 
cheaply and more efficiently than ever before, and 
with longer belt life. 
















ENGINEERS IN RUBBER 


D1i267 





BRAND NEW 
BALL & ROLLER 
BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 
Stockists of: HOFFMANN, R. & M., S.K.F., F.B.C., 
POLLARD, TIMKEN, TORRINGTON, HYATT,M.R.C., 
N.D., FAFNIR, FAG., RIV,STEYR, G.M., S.R.O., A.K.F., 
ETC., ETC. e 

SUPPLIERS TO AIR MINISTRY,MINISTRY OF SUPPLY, 
ADMIRALTY, NATIONAL COAL BOARD, PUBLIC 
UTILITY UNDERTAKINGS, OVERSEAS GOVERN- 
MENTS, ETC.,ETC. © 

EXPORTERS TO ALL PARTS OF THE WORLD 


STOCK LIST AVAILABLE 
sy, Da rete 
v7 a ‘iy 

CLAUDE RYE BEARINGS 


895-921 FULHAM ROAD, LONDON, 5$.W.6 





Telegrams : 





“RAILS, WIDNES”. 


RAILS, SLEEPERS AND 
EVERYTHING FOR SIDINGS. 
CONSTRUCTION AND 

MAINTENANCE. 








Telephone : WIDNES 2425 (Three lines) 





RENOWN 6174 (EXT. 24) TELEX 2-3453 
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for GLAND &% 
PLUG COCKS... 


In addition to being 
specialists in the manu- 
facture of Gland and 
Plug Cocks, we produce 
a wide range of fittings 
for the control of air, 


steam, gases and fluids. 



















Standard Pattern 
Bronze three-way 
Piug-Cock. Screwed 

B.S.P. 4” to 4” for work- 
ing pressures up to 150 Ibs. 


Our standard lines are 
well known for their 
consistent accuracy 
and reliability. We also 
manufacture to cus- 
tomer’s own specifica- 
tions—a_ service in 
which eur long experi- 
ence is of exceptional 





* Of interest to 
Water Engineers 
—Send for details 
of Water Ferrules 
and Plug Taps. 


Send for our catalogue. If your require- 
ments are special fittings, let us have 
details—we shall be pleased to assist you. 




















PRIMA WORKS, BURTON ROAD, DUDLEY, 
Worcs. phone SEDGLEY 3461/4. 


London Office: 223, BISHOPSGATE, E.C.2 
phone: BiShopsgate 9207 





































ih TELEPHONE THE 
i BRANCH IN 


YOUR AREA 





Hy 





for M.I.L. MACHINERY 


SERVICE 


telephone INSTALLATIONS 


BIRMINGHAM 
MIDLAND 5731 P.B.E. 


CARDIFF 25471 
GLASGOW CITY 6597 


LONDON 
ACORN 6044 P.B.E. 


NEWCASTLE 
UPON TYNE 22336 60a HIGH ST - ACTON - LONDON W.3. 


LIMITED 








INDUSTRIAL 
COMMERCIAL and 
DOMESTIC 
ELECTRICAL 
CONTRACT WORK 

















Wore Losing our 
Grip ures 









Forget about 
vibration and 
slackness—fit a 
Kolok Positive 





Lock Washer 
between each 
nut and bolt. 


POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUglas 9292 

















SO eG 


SS 
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Y 
Mea PRESS TOOLS 


ARMSTRONG = Lined PROTOTYPES 
STEVENS A SSS MOULDS 
GAUGES, JIGS, ETC. 


— oe | eS a 






WILLENHALL “al Phone : 3678 
STAFFS. weanrdiee STATION RD (EAST), HORLEY, 
TRADE MARK SURREY 





A.I.D., M.O.S., & ADMIRALTY APPROVED 


——— 
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The Katilway that 
Disappeared Overnight! 


“But we both saw some railway tracks here yesterday, Holmlock. Now there’s 
scarcely a trace of where the sleepers lay.” 


~ 


“So you hesitate to believe the evidence of your senses, Watnot ?”” 
“But railways do not disintegrate...” 


“Perhaps not. But the clue to our present mystery 
I discern in the familiar figures ‘‘600” on yonder 
lorry.” 


“‘Here we have yet another case which demonstrates 
the speed and thoroughness of George Cohen’s 
Dismantling Department.” 


“Watnot, you are wonderful!” 





“Elementary, my dear Holmlock !” 





GROUP | 
GEORGE: COHEN 


SONS AND COMPANY LIMITED 
WOOD LANE, LONDON, W.12 y Telephone: Shepherds Bush 2070 * Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 ~° Bidder Street, Canning Town, E.16 * Bath ~* Belfast °* Birmingham 
Hebburn-on-Tyne * Leeds * Luton * Manchester ° Sheffield * Swansea 
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» The importance of the part 
played by David Brown in the record 
breaking rolling mill output is well 
illustrated by the fact that mills 








































ty equipped with screw-down nuts cast 
in David Brown TAURUS BRONZE 
; p have operated over considerably 
Sakae Nie w Ff longer periods than is usual, before 
oon Mes Ry IE H renewal. 
{ g ro ates The outstanding wear resisting 
i tee a en qualities of these products provide 
Br & ee proof of their supreme quality, 
Py fipihe \eeee backed by unique metallurgical 
y } emus: < Plager ne resources. 
HOS — 
ie 00 4 ars Ee fen All castings are rough machined 
51 BAS Se Bs le _ and attractive deliveries given. 
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DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 
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V7, kutghis were bold 











Pp. ). paints speed 


factory maintenance— 


The essential painting of factory plant and buildings presents 
special problems. Heavily soiled surfaces, corrosive atmospheric 
conditions, difficulty of access and shortage of time are typical. 


Part of Pinchin Johnson’s service to industry is the provision of 
paints designed to speed and simplify this work, backed by a 
technical advisory department that will gladly offer suggestions or 

complete specifications on request. 
the courageous knights of King Arthur’s 
jay, relied completely on their strong 


\ A finish of almost universal 
wl armour for protection, 


t application and, therefore, 
ws +\ widely used in factory paint- 
=) +} ing, is FIGARO 2-star Durable 
Hard Gloss Paint. Full infor- 

1 mation and colour range are 
foil \\\ assembled in this booklet for 
‘the use of factory managers 

and maintenance engineers. 


Horse and rider were plated with steel . 
ers, thus being made impervious to 
yath. Their trusted swords were of finest 
ympered steel fashioned by craftsmen 
wordsmth. Quality was the keynote. 
joday, CHATWINS have a similar 
putation for quality founded on 110 years’ 
mperience 1m manufacturing engineers’ smali 
wl, form tools, and cutters of all types. 
Write for your copy of 

«THE TOOL FOR THE JOB” 

a new Chatwin publication 





Write for Booklet ¥.10 to your nearest P.J.branch. 


‘Pinchin Johnson 











4 CARLTON GARDENS, LONDON, S.W.1. Tel.: TRAfalgar 5600 
Local Branches and Stock Depots: 
BELFAST: BRIGHTON, 1: LEEDS, 11: 
DaltonBuildings,DaltonStreet. 26-27 Elder Place 123 Water Lane. Leeds 24377 
THOMAS CHATWIN & CO. Belfast 58643 Brighton 23739 MANCHESTER, 3: ; 
" BIRMINGHAM, 1: BRISTOL, 8: 22Bridge Street. Blackfriars3800 
Great Tindal Street, Birmingham 16, Edgbaston 3521. King Edward's Place, 21 High Street, Clifton NEWCASTLE-ON-TYNE, 1: 
es . 4 road Street. Bristol 33889 Pudding Chare. 
London Office: 25 Hanover Square, W.1. MAYfair 8783 Midland 1042-3-4 GLASGOW, C.2: Newcastle-on-Tyne 21919 

BOOTLE, 20: Ocean Chambers, SOUTHAMPTON: 

eer: oe i 72 Brewster Street. 190 West George Street 41 Lower Canal Walk. 
Liverpool, Bootle 212] Douglas 328]-2 Southampton 23648 





Teal, BURTONWOOD 


UNIVERSAL OIL SEALS 






Burtonwood Universal Oil Seals, in a range 

from 44 feet down to 4-inch size. Fitted as standard 
equipment by many leading car manufacturers. 

A complete range of replacement seals 

available for American as well as British 

and Continental cars, trucks and 

tractors, including track rollers 

for caterpillars, etc. 


Head Office & Works: 

BURTONWOOD, WARRINGTON, LANCASHIRE 
Telephone: Newton-le-Willows 3331 (10 lines) 

London Office & Works: 

EDGWARE ROAD, THE HYDE, LONDON, N.W.9 
Telephone: Colindale 4661 (7 lines) 


BURTONWOOD 


ENGINEERING COMPANY LIMITED 
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Fewematle. at work 


Case History No. 3 


COW & GATE LTD. 


Successful operation of one 




















Powermaster Packaged Oil-Fired Boiler 
leads to further orders 
by the Cow & Gate Group 


Dried Milk Products Ltd., the subsidiary of Cow & Gate, Ltd., which operates the 
Lostwithiel Factory, is inter alia a large manufacturer of various types of dried 
milk. A Model 200 Powermaster was installed primarily for the production of 
process steam, while a certain proportion is used for heating purposes. The model 
200 has a maximum steam output of 6,900 Ibs. of steam per hour F & A 212°F. 
The success of this first Powermaster, installed over a year ago, has led to orders 
for further units which will be delivered shortly. 

Powermaster Boilers have proved a money saving investment for every kind of 
business and industry. Write for the Powermaster Bulletin. 


“STEAM COSTS GO DOWN WHERE POWERMASTER GOES IN’ 





GwR G. W. B. FURNACES LIMITED boi cer pivisio 


P.O. BOX 4 + DIBDALE WORKS - DUDLEY - WORCS : Telephone: Dudley 4284/5/6/ 
PROPRIETORS: GIBBONS BROS LTD AND WILD-BARFIELD ELECTRIC FURNACES LTE 
GW6B || 





for 


OFFICE or 
FACTORY 


ABIX Partitions are light, strong, fire-resis- 
ting and easy to erect. Manufactured in 
standard units for quick installation, easy re- 
moval or extension to existing screens. We 
will be pleased to help and advise you on 
any partitioning problem. 
OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers, Material Racks, Slotted Angles 
(Junior, Universal, Senior), Car and Cycle Shelters, Tool Lockers, Adjustable Steel Shelving. 


PLEASE WRITE FOR FULLY ILLUSTRATED CATALOGUES TO: 
AID (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
TAYBRIDGE HOUSE - TAYBRIDGE ROAD - LONDON :S.W.II 





Phone: BATtersea 8666/7 Grams: ABIX, BATT., LONDON 
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Our Transformer shop has 
cranage for a direct lift of 
220 tons and can handle trans- 
formers of the largest outputs 
and voltages envisaged, for use 
anywhere in the World. 
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FULBOURNE ROAD, LONDON, E47, 
FULLER ELECTRIC LTD “zee 
Also at Birmingham: Glasgow: Manchester. 
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THE ENGINEERING gt 
MARINE, WELDING & NUCLEAR ENERGY, 
EXHIBITION © 
OYLMPIA, LONDON 
AUGUST 29th to SEPTEMBER | 2th, 1957 

















DRYSDALE & CO. LTD., 


YOKER, GLASGOW 








MANUFACTURERS OF PUMPING EQUIPMENT FOR OVER 80 YEARS ¥ 
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10-ton Steam 
Permanent Way 
Crane, Metre 
Gauge. Duty: 10 
tons at 16ft.radius 
propped ; 5 tons at 
14ft. radius free. 








10-ton Diesel 
Permanent Way 
Shunting Crane in 
train formation. 





4-TON DIESEL 
SHUNTING 


nent way patie, STEAM ELECTRIC DIESEL 
a.” « DIESEL~ELECTRIC CRANES 
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ANNEALED i ‘A MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 


ATT MALLEABLE CASTINGS LTD. 
IVE FOUNDRY ° LEAMORE ° WARSALS. | ' 














WN 


\ WELDING & 
on NUCLEAR 
* e id) ENERGY 
OLYMPIA LONDON 
29 AUG. - 12 SEPT 1957 


Stand 10 Row H 





Mires 1MO Panos on wit’ | @ FUEL OIL TRANSFER 


used for main engine forced lubri- 
cation and piston cooling aboard 
ship. In fuel oil burner supply 
IMO Pumps assist atomisation 

by producing a as flow with- e FUEL Ol L BURNER SU PPLY 
out pulsation. 


Positive Displacement * High 


Speed * Silent Operation - High | @® LUBRICATING OIL SUPPLY 


Suction Lift when necessary * Self 
Priming. 








“ MIRRLEES 





IRRLEES (ENGINEERS) LTD. Md 


Subsidiary of the Mirrlees Watson Company Limited 


ARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. PUM P § 
ion Office : 38, Grosvenor Gardens S.W.1 Phone: SLOane 6221-2. 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST., E.C.4 























BIBBY COUPLINGS 





THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, S.W 
Telephone : ABBEY 1194 





HAMMERED OR HYDRAULIC 
PRESSED 






IN IRON 

OR STEEL, BLACK OR 

MACHINED TO 20 TONS 
e 








INCE FORGE Co 
WIGAN 


Wi PARK &@ CO. PORGEMASTERS LTO. 
we Cnmrrevoes) 








ue 
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Illustrated: a one-piece fabricated steel 
lathe base, diagonally braced to resist 
twisting under the torsional stresses 
set up during operation. 


The TWW INDUSTRIAL PLANT DEPARTMENT can supply all manner of welded steel bases 
for machine tools, framework for hydraulic ist etc., all built up to clients’ to requirements, 


~ THOS.W.WARD LIMITED 


ALBION WORKS - SHEFFIELD 


TELEPHONE: 26311 (22 LINES) TELEGRAMS: “FORWARD - SHEFFIELD” 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND - WC2, 


GSI MAO 
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PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers, It 
Belper. Derbyshire. 
Telephone: Belper 12 

















I ali es cocks 
and 
pipe line tittings 


PEGLER & LOUDEN 





[RICHMOND WELDING CO. 


Fabrications, Large and Small. 
Stainless Steel, Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Established 1929 


4 BROWN ST GLASGOW (2 


11S MEW BRIDGE ST 
NEWCASTLE N TYNE 
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The PVC. Fan impervious to chemicals 










This entirely new fan is fabricated from rigid 
P.V.C. sheet ... the product of two technical skills, 


chemical plant manufacture and fan engineering. 


FACTS IN BRIEF 


This fan is especially suitable for all types of 
fume removal plants—fume cupboards, 
cabinets, small laboratories and the 
larger complex systems. 

Rigid P.V.C. is corrosive resistant to 
weathering, chemical fumes, 
moist gases etc., at temperatures 
not exceeding 140°F. 

A comprehensive range of 
standard fans, all with 8 way 
directional discharge, is 
available. 


FACTS IN FULL 


... are contained in a brochure 
available on request. 





MATTHEWS & YATES LTD 


SWINTON (MANCHESTER) Tel: SWinton 2273 (4 lines) 
& 135 RYE LANE, PECKHAM, LONDON, S.E.15. Tel: NEW Cross 6571 (4 lines) 


Also at: Glasgow - Leeds - Birmingham - Cardiff - Bournemouth 
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OUR CONTRIBUTION TO 





cro 
Tel: C 
SPECIA 
LABYF 
Our objective of a standardised propeller shaft has been attained only 
because—ever since we introduced our mechanical universal joint 





thirty-one years ago—we have kept in the hniiona of engineering practice 
both as to design and manufacturing techniques. In design, weight 

has been progressively reduced ; balancing of the shaft progressively 
improved ; stricter tolerances imposed ; the demands of 
increased engine efficiency always anticipated. And by high 
specialisation in manufacture "y 


we provide this precision 9 





component at a bedrock price. Y 





OF MOTORING 





HARDY SPICER 


ra Oo rTrezLlaege Barre 


PRECISION-BUILT FOR EFFICIENCY y MASS-PRODUCED FOR ECONOMY 





HARDY SPICER LIMITED (A Birfield Company) BIRCH ROAD - WITTON: BIRMINGHAM 6 
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New threads for old 


—in damaged components 


Used ard approved by the Aircraft Industry— 
designed for use in soft metal components, 
wood or plastics. Simple to use, remains per- 
manently in place. Full range of standard sizes in 
B.S.W.; B.S.F.; B.S.P.; B.A.; 
U.N.F.; U.N.C.; and Metric 
thread forms. 


{ross 
WIRE 


THREAD 
RY a 














Detail of CROSS Wire 
Thread Insert in position 


CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-6 BATH, SOMERSET Grams: Circle, Bath 
Sales Enquiries: Combe Down 2355/8 

SPECIALISTS IN THE MANUFACTURE OF JET ENGINE 

LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS, etc. 
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10 TON 
ROLLER TURNTABLE 
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/'Geo. ROBSON & CO. (convevors) LTD. 
HODGSON STREET - SHEFFIELD. | 
PHONE, SHEFFIELD, 27463/4 foe 
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Accuracy of steelwork has 
helped to make Cleveland’s 
reputation. A 2” shaft may 
be required to be consistent 
in diameter to one part in 
one thousand; a 60ft. girder 
to 1/32” length. It is in the 
consistent maintenance of 
required tolerances that 
Cleveland excel. Bridges are 
trial erected in our yards, so 
that when they finally reach 
their destination there may 
be no doubt of their being 
correct. 


CLEVELAND 


tolerance 














WE ARE BUILDERS OF 

BRIDGES * POWER STATIONS * WORKSHOPS 
TUNNELS * HANGARS * DRAINAGE SCHEMES 
CRANES * PYLONS * LANDING STAGES 
DOCK GATES * DEEP FOUNDATIONS 


Our services are always availuvle 
in design, in detailing and in the 
construction of all types of structures. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON 
























JOSHUA HEAP «CL? 


with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . 


- ho nuts to unscrew. 


Life of Tangential Dies 15 to 20 times that of ordinary Dies. 
Capacity fr »m tin. to 4in. B.S.P. of in. to 2in. Bolts, 






ASHTON-UNDER-LYNE, ENGLAND 
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SMITH-KEIGHLEY 
No 5604 
SWL 40 tons 


aux swi5 TONS 
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John Smiths and the’? 
Heavy Engineering Industry | 


John Smith Overhead Cranes make light of heavy work, and are to be seen 
in all types of engineering works. Whatever the lifting problems we can 
make the cranes to suit the jobs. Whether they are handling bulky loads, 
like the one pictured above, or slowly lifting castings from their moulds, 
they do their job quietly and efficiently, and unobtrusively maintain a 
steady flow of production. John Smith Cranes are the outcome of many 
years’ experience in crane manufacture, and all the latest improvements 
are incorporated in their modern design. 


lb 
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LONDON OFFICE : 
Buckingham House, 19/21, Palace Street, (off Victoria Street), 
London, S.W.1. 


CRANES y SOUTHERN COUNTIES OFFICE: ts 
PB ae cahccAi Brettenham House, Lancaster Place, Strand, MASTER CONTROLLER 
London, W.C.2. EQUIPMENT can be incorporated 
in our cranes when required. -This 
JOHN SMITH ( KEI GHLE Y ) LIMITED equipment gives correct acceleration 
sequence to the various motions : it 
also provides full electrical protection 


P.O. BOX 21 *° CRANE WORKS <« KEIGHLEY - YORKS. tb all inadane on the teen, 
Telephone:- Keighley 2283 (4 lines) ; Telegrams :- Cranes, Keighley. 
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BOGIE TOPS 


Examples of another of the many uses for 


REFRACTORY CONCRETE 









i - 
’ 
r | 
& 
. 4 
|| Atlas Steel Foundry. Bogie for mould drying stove, topped with ? E : e Wm. Fessop & Sons Ltd. Bogie is 15” long by 
Refractory Concrete. Bogie is 25’ long and 10’ wide, the topping being | 5 wide topped by 64” of Refractory Concrete 


6” thick. The door shown is lined with Ciment Fondu insulating concrete 


—Because its monolithic construction —It is ready for use and of great 
eliminates troubles due to displacement of bricks strength and hardness in 24 hours 


—It will withstand severe thermal —It has no appreciable drying shrinkage or 
shock without spalling § after-contraction 


—It is stable under load up to 1300°C. (2400°F.) 





Crossley Bros. Ltd. Bogie for gas-fired annealing oven operate 
ing at 650°C. The door is also lined with Refractory Concrete 


A 


Bogie used at large Northern Foundry, in gas-fired tunnel oven, 
for annealing malleable iron at 1050°C. Bogie is 7’ x 7’ and the 
Refractory Concrete decking is 12” thick. 





REFRACTORY CONCRETE 
the adaptable Refractory material made 
with crushed firebrick and CIMENT FONDU 


FOR SPEED * STRENGTH 
RESISTANCE * REFRACTORINESS 


Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS GEMENT COMPANY LIMITED 


73, BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
\ You are invited to write for further details and photographic examples AP 3-1306 
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This 
33 TONS ROTATING . 
GANTRY CRANE es 


is now installed at the 
Charge Face in the 
Reactor Sphere. 

It is 115 feet long and 
50 feet high. It was 
delivered precisely 

on time. 
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FRING 


LONDON OFFICE: _ 
ABFORD HOUSE, “A NUCLEAR 

WILTON ROAD, | ©) ae 
VICTORIA, S.W.1 ' OLYMPIA LONDON 


29 AUG. - 12 SEPT 1957 


j. H. CARRUTHERS & CO. LTD., 27 HAMILTON STREET, GLASGOW, S.2 | stanp 14,row a 
GROUND FLOOR 


GRAND HALL 
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WOODHEAD - MONROE LIMITED 
° —- = 





SAY WOODHEAD . 


More than twelve years of hard service, giving 
complete satisfaction all the time—that is the 
record of a Crowthorn lathe in the Maintenance 
Department of Messrs. Woodhead-Monroe Ltd. 
“The lathe is rigid and sturdy,” they say, “‘ and it 
is possible to work it hard and still maintain close 
dimensional tolerances.” 

Messrs. Woodhead-Monroe Limited have re- 
cently installed a new 104” Crowthorn lathe which 
is giving the same unfailing service. 

Wherever accuracy and dependability are 
essential Crowthorn lathes are!constantly superior. 





ENGINEER 


SATISFACTION” 


from our 


cROW|HORN — 


LATHE 


MONROE 


G BUT 


The 









NATIONAL Patent 
CIRCULATOR 


For 
Preventing 
External 
Wasting of 
Economiser 


LIMITED 





The new Crowthorn 104 
centre lathe at work. 


THE NATIONAL BOILER & GENERAL 











* 
INSURANCE CO. LTD. (Sales Dept.) 
St. Mary's Parsonage Manchester 3. 
* 
Below: 


The twelve-years-old 
Crowthorn lathe. 












DROP FORGING 
QUIPMENT 


BRETT PATENT LIFTER CL? 





—(cROW]HORN)— 


HIGH CLASS MACHINE TOOL MAKERS 9 Phone: STOCK PORT 2067 





RN) son aren 
0 CROWTHORN ENGINEERING COMPANY LIMITED 


STOCKPORT 


FOLESHILL WORKS, 


COVENTRY 
ENGLAND Grams “LIFTERS” COVENTRY 


Grams: CROWTOOL REDDISH 


Phone 89038 








CL8I 














IN IRON & STEEL 
UP TO Ii CWTS. 


APPROVED 


HEAVY AND 
“AWKWARD” 
MACHINING & 


PURPOSE MACHINES GRINDING 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Et :. 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 





ele thece well lense 


chieldrop 


OILEGAS BURNERS 


teofle cone feel enc! 


WRITE OR TELEPHONE TO US AND 
WE WILL BE PLEASED TO SEND YOU 
FULL DETAILS WITHOUT OBLIGATION 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Telephone: Stotfold 280 
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Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 





This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 





ALLDAYS 
& ONIONS 


LTD 























GREAT WESTERN WORKS; BIRMINGHAM Il. 
Phone: ViCtoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, LONDON S.W.!. 
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Phone: WHitehal! 1923-4-5. 
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_ To do the job properly 
IT MUST BE 


MAJOR eouipren 


You’ve designed the plant which will save time and increase 
output on some particular operation. Harness it to the 
sturdy power of a Major Industrial Equipment ‘Unit and 
you’re sure of a machine which will do the job properly — 
and keep on doing it week after week, month after month in 
the most punishing conditions. That’s the kind of work the 
Major Unit, with its powerful, fuel-saving engine and sturdy 
transmission, was designed for. And your customers get all 
the benefits of the unrivalled 
Ford service. For everything 
you want to know about this 
unit ring Rainham 3000 today. 
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Major Industrial Equipment 
Units are available in 4 basic 
combinations :— 





1 Engine + transmission 
2 Engine + transmission + hydraulics 
3 Engine + transmission + hydraulics 
+ steering 
4 Engine + transmission + hydraulics 
+ steering + front axle. 
Other combinations can include Rear 
Power Take Off, 2-speed Belt Pulley, 
alternative clutch and gear housings, etc. 
In all, over 100 standard combinations. 





i ENGINE DETAILS | Diesel | Petrol | 
| CUBIC CAPACITY 3.61 non 3.26 litres | i 
{ i 
| COMPRESSION RATIO 16:1 S021 | " 
H 
| BRAKE HORSE POWER | ¥ 
| AT: 1200 RPM | 34.0 34.0 | i 
| 1400 RPM | 40.0 38.0 | 4 
1600 RPM 44.0 | 42.0 
REA ae mM TCD SOTERA STEN a ‘ 


Ail enquiries to :— | 
INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED 


DAGENHAM ESSEX Tel: Rainham 3000 


WISE BUYERS INSIST 
ON MAJOR POWER 
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PNEUTECHNIQUE 


gives you push-button programme control and recording 
for four types of programme 


Here is control which can be applied to type Temperature Transmitter. Adjustment 
processes where temperature variations must and servicing are simplified. 
be accurately timed and held. Here is simple 
ush-button control, and visual indication of 
as current stage of the process. FOUR TYPES OF PROGRAMME, 
g each obtainable by means of four controls : 


Standardised pneumatic components are ar- Minimam. Process Temperature Setting 


ranged in circuit to form an automatic pro- : ' 
7 ; Required Rate of Temperature Rise Setting ... 
_S 


Maximum Process Temperature Setting... 
Total Process Time Setting. 

These controls are infinitely variable within 
the limit of operation. Programme selection 
and initiation is by push-button operation. 
Progress is indicated through all stages by 
means of multi-coloured indicator lamps. 




















FIG.5 
- AMBER RED 
| — =e oe 
j Q ry 
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py s | 
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| GRAPH shows five temperature changes with 
corresponding light indicators: (1) Maximum 
rate of rise to minimum process temperature, 
when (2) process may be held until (3) con- 
trolled rate of rise to maximum is required. 
(4) Temperature is held until automatic or 
push-button shut down. 





gramme recorder controller. There are no 
cams and there is no capillary tubing, for 
temperature measurement is carried out by 
a highly sensitive air-operated force-balance 


May we send you copies of fully illustrated descrip- 
tive booklets T 39/1 and R 36? 








NEGRETTI & ZAMBRA 


Manufacturers of instruments for the indication, recording, control- 
ling of :—temperature, pressure, liquid le\ el, volume, specific gravity, 
humidity, etc. Also meteorological and aircraft instruments. 


NEGRETTI & ZAMBRA LTD., 
122 REGENT ST., LONDON, W.1 REGent 3406 
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Lefi, automatic transfer line drills and 

chamfers all oil ways in 4-cylinder Karl Hiller G.m.b.H. 
crank shafts at 60 per hour Ludwigsbu rg, 
Below, combined mill and drilling Germany. 


machine for transmission boxes 


ee tee RN Retro 


Special Purpose Machines and Transfer 


Lines Composed of Hiiller Standard Units 


B.S.A. Tools Ltd. 
Birmingham, 33. 


FEEDING =i ’ England. 
TABLES 


Karl Hiiller G.m.b.H., of Ludwigsburg, Germany, have 


perfected a range of standard units which can be built up to 








TAPPING SMe é provide individual special-purpose machines or, combined 





UNITS in groups, to form complete transfer lines. The Hiller 


principle has been applied with outstanding success to the 





production of a variety of components for numerous industries 
on the Continent. and by B.S.A. Tools Limited, of 


DRILLING FACING - Birmingham, England, to the manufacture under licence from 
SLIDES UNITS 





Karl Hiller G.m.b.H., of special-purpose machines for FRA@rrss+ 
the medium or high production requirements of industries 
in Great Britain. The combined resources of these 
organisations is available to assist manufacturers in obtaining 


maximum economical output 


SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & COMPANY LTD. 
KITTS GREEN, BIRMINGHAM. 33. 
Telephone : STECHFORD 3071 
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to the Irade. 





Our technical Staff 
will be pleased to 
deal with any 
Galvanizing problem 
you care to submit. 


MIDLAND GALVAN 


LIMITED 














KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 3I 


PHONE : WINGS NORTON...1256/129 
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P IT C H P | N E | CRABS Off ALL TYPES 


STON ELECTRIC OVERHEAD 
TRAVELLING CRANE 


| “GEORGE RUS 
ffording highest strength with natural durability Cel MOTHERWELL. co 


M | C FOR INSULATION 
WATER GAUGES, 
MALLINSON & ECKERSLEY LTD., A ETC. 


hills seteade csqneetianhidininy wennecntaninns F. WIGGINS & SONS 


FELEPHONE: DEANSGATE 5867-9 TELEGRAMS: ‘PITCH PINE’ MANCHESTER sven ote 9-11 TREDOWN ROAD, SYDENHAM, S.E.26 ae 









The engineer’s Timber 











Large sections a speciality 























M & W CRAZEBROOK DUDLEY WORCESTERSHIRE 


LIMITED EST.1750 Tel: DUDLEY 2431-3 Telegrams: GRAZEBROOK DUDLEY 


HEAVY IRON CASTINGS CLASS | VESSELS AND 
UP TO 20 TONS RAILWAY TANK WAGONS 


STEEL FABRICATIONS FOR STAINLESS STEEL AND HOT PRESSINGS UP TO 1}” CHEMICAL PLANT 
NUCLEAR POWER PLANT ALUMINIUM os THICK x 11 FT. DIA. HOMOGENEOUSLY LEAD 
LINED 
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Since lO. 


. . the name of Horseley has 
been associated with major British 
engineering achievements. 

The early pioneering spirit, evi- 
denced by the construction of the 
world’s first iron steamship in 
1822, is as strong today in meeting 
the challenge of contemporary 
engineering problems. 

The Horseley Group offers a wealth 


. ‘ Kt Esse 
of experience, and extensive 


facilities to meet the most exacting ¢ ingar: 


demands of Constructional, Mpa 
Chemical, Civil, Gas and Water DC6 
Engineering. ) tail. 


me 
HORSELEY 


broup— 
HORSELEY, BRIDGE 


THOMAS Piccorr i) Mak 
TIPTON - STAFFS pe P| nme. yt 
Telephone: Tipton 1104 —i a ft ructi 
and at s lem Uy nad : he A 
LONDON “a ext _ 
SHEFFIELD A . 
NEWCASTLE = ctur 
WADDON ame | 
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An Atlas Copco air-driven riveting hammer, 
type RRN-21, in operation on the overhaul of an 
A.N.A. airliner. The hammer’s well-adjusted 
striking rate, combined with a high-powered 
blow, meets the special demands which arise in 
closing hardened aluminium (duralumin) rivets. 


Atlas Copco Air Tools speed Overhauls for 
Australian National Airways 


hi Essendon Airport, Melbourne, are the maintenance and base overhaul 





angars of Australian National Airways, the largest privately-owned airline 
mmpany in Australia. There, the 36-aircraft the company owns and operates 
DC6-B, DC6, DC4 and DC3 airliners—-can be given an overhaul from nose 
p tail, It is interesting to note that A.N.A. are one of the few airlines in the 
orld who carry out a complete overhaul and reskinning of DC6-B and DC6 
irliners. 

bout four years ago, A.N.A. acquired their first Atlas Copco air tools. On 


he basis of their performance, many more of these light speedy tools are now 





use in the hangars at Essendon. They include metal drills, screwdrivers and 


veting hammers. 
.N.A. have found that the Atlas Copco tools speed up overhauls consider- 


One of the Atlas Copco metal drills, type RAB-2, used by A.N.A. This is a neat 
tool weighing just 2 Ibs., it is driven by a rotary air motor. The RAB-2 can drill 
up to 4”-diameter holes. 


ply, which means substantial savings in money. Atlas Copco air tools—the 





noice of leading aircraft manufacturers all over the world—are cheap to run, 
sy to use, safer, and low on maintenance costs due to their sound con- 
ruction. 

he Atlas Copco Group puts compressed air to work for the world. It is the 
rgest group of companies specialising solely in the development and manu- 
cture of compressed air equipment. It embraces Atlas Copco companies or 
tents manufacturing or selling and servicing Atlas Copco equipment in 
inety countries throughout the world. For further details of the equipment 
atured here, contact your local Atlas Copco Company or Agent. If you 





ave any difficulty, please write to: Atlas Copco (Great Britain) Ltd., Beres- 


Ord Avenue. Wembley, Middlesex, or Atlas Copco AB, Stockholm 1, | An Atlas Copco air-driven screw-driver in action at the A.N.A. hangars. Of 
: | streamline design, it is available with either a friction or claw clutch and is 
pweden., fitted with a guide sleeve. 





THE Sttlas Copco GROUP OF COMPANIES 


lanufacturers of Stationary and Portable Compressors, Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 





—_ 








HC 


. ® ola en 23 : ge: be achat 
> 


FIRST CENTURY A.D. WATER HEATER 
This consisted of a large hearth, supporting a semi-circular 
coal pan with double walls. The fire heated the water in thi 
boiler and also the contents of cooking vessels placed on top 
Hot water passed into the large storage tank which was fitted 


with a steam outlet in the form ef a mask 


See our exhibit at,the Engineering, 
Marine. Welding and Nuclear 
Energy Exhibition, Stand No. 10, 
Row C, Ground Floor, Grand 








Hall, Olympia. 
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The enterprise behind this early engineering achievement finds its counterpart 
today in the IC Organisation which is constantly pioneering new 
developments. In the fields of steam generation and combustion grinding, 
screening, filtering, and mechanical handling, IC is successfully 


tackling some of today’s biggest engineering assignments. 






NATIONAL GOMBUSTION 


GROUP OF COMPANIES 


Comprising 
INTERNATIONAL COMBUSTION LTD INTERNATIONAL COMBUSTION PRODUCTS LTD 


INTERNATIONAL COMBUSTION (EXPORT) LTD RILEY (IC) PRODUCTS LTD 


TGA G85a 


Ss 





